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PLATE I . Table showing the various Burma formations gogether 


with their geological ages, 
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I - INTRODUCTICN 


tt is now 15 years since Dr.eG.s cde P, Cotter wrote a short 
account of the Mineral Deposits of Burma. The object of the pamphlet 
was primarily to present the available information regarding the mineral 
resources of the country in/an abbreviated form. As such it has served 
a useful purpose, and as it is now out of print, I have re-written it and 
brought it up-to-date, 


The basis of all the general accounts of the mineral 
resources of Burma which have been written in the past has undoubtfully 
been La Touche's work " A Bibliography of Indian Geology with an 
Annotated Index of Kinerals of Economic Velue". To this may now be added 
the indexes to Hemoirs of the Geological Survey of India, Volumes I -LIV. 
and Records of the Geological Survey of India, Volumes I-LXV, by the same 
author, as these have also proved useful in tracing mineral occurrences. 
Further information has been derived from the quinquennial reviews of 
the mineral production of India, and the more recent annual reposts and 
annual mineral | reviews Published by the Director of the Geological 


Survey of India. 


I have not included a bihliogrephy of papers from.which 
most of the information contained in this report is derived as I consider 
it be$ter, should the reader require further information regarding any 
of the minerals mentioned, that he should write direct .f0 theSuperin- 
tending Geologist of the Burma Geological Department for it, The latter 
can than supply such details as are available fron the literature in the 


library of the Burme Geological Department, 


Incidentaily, specimens are identified for the public by 
the Burma Geological Department in return for the name of the precise 
locality from which they have beenobtained, end the latter information is 
kept confidential if so desired, whiist the library of the 3urma 
Geological Department at No 230, Dalhousie Stéeet » Rangoon is open to 
all those who wish to consult geological and mining publications. 


II- GEOLOGY 


It is not proposed in a publication of: this nature to 
make any exhaustive attempt to describe the stretigraphy of Burma ‘It is 
however of interest 66 the searcher after minerals to know: something 
of the names and geological ages of the rocks which outcrop on its surface 


and also of the geological history of the country. 
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The three great geomorphological units into which Burma 
naturally falls correspond - to the three pnysical divisions under which 
heads the phyciography of Burma can be divided,namely:— 


{a) ‘Tre Arakan Yoma on the west, g great series of fold ranges 


oo 


of post-Cretaceous age, believed to consist for the greater 


part of strata of Cretaceous age. 


(b) The Shan plateau massif, which occupies the whoJe of east 
of the country continues southwards into Tenasserim and 
northwards into Yunnan. 


(c) A Central Basin, lying between the Arakan Yoma and the Shan 
Plateau and consisting mostly of rocks of Tertiary age 
although older rocks are also found in the north-eastern 
quadrant. i 


In Plate I are tabulated the various formations agcording 
to the’ local names adopted by the Geological Survey of India, together 
with various geological ages of the equivalent rocks of the European 
succession, The localities in which the rocks tabulated occur is shown 
in the case of the sedimentary succession at the head of columns 
(2)-(4) and of the igneous rocks by specific mention in column (5), A 
Geological map of Burma showing the main mineral producing areais included 
(Plate II). 


It may be assumed for comparative purposes, that the 
accumulation of the sediments of the Tertiary system ( Eocene to Recent) 
took 30 millkon years, of the Biesozoic system (friassic to Cretaceous ) 
150 million yeers, and of the Palaeozoic system (Cambrian to Permian} 


300° million years. 


Tne existence of undoubted Archaean rocks in Burma is 
open to doubt. At one time all the crystalline rocks which occur along the 
western edge of the Shan plateau, and continue north-eastwards through 
the fiogok highlends and then north along the Sino-Burmese boundary to 
Tibet, were regarded as Archaean, With the increese of geological 
knowledge most of these crystalline rocks heve been found to consist 
of either igneous rocks, or of Palaeozoic, Mesozoic or Cretaceous sedi- 
ments metamorphosed during igneous intrusion, The instrusion has been 
found to be of a more recent geological age than was at one time thought 
(Post-Triassic or perhaps Post—Cretaceous), In the Megok area, doubts 
still exist. as to the age of the matamorphosed sediments which occur along 
the southern part of the areacontiguous to rocks of the Tzinq) Peng system. 
This, ddubt. will always remain, es the Tawng Peng* rocks include the 
oldest sediments found in Burma. They are overlain by rocks of undoubted 
Ordovician age, so that they may belong in part to the Cambrian system, 


of which ¢ 


ents ere foune te the north in 
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i) 


of which elements are found to the north in Yunnan. 


Although in Plate I the Red Beds of Kelaw and the Namyau 
series of the Northern Shan States are shown in the Jurassic system, 
this ‘may be incorrect. li. Foomaget of the Service Geologique de i'Indo 
Chine has cast doubts on the evidence (1) and, on reviewing it, has come 
to the conclusion that these rocks should be correlated with various 
brachiopod bearing limestones of Northern Tongking, Annem and Laos which, 
through a revision of eerlier results are now placed in the Norian 
(Upper Triassic). Dr. Coggin Brown (2} has shown that earth movements on 
an epeirogenic scale took place in the Southern Shan States and resulted 
in an unusually severe crumpling of the coal measures there, before the 
Kalaw red beds were unconformable deposited upon them, and is of the 
opinion that the age of these coal measures may have to be lowered from . 
the Jurassic to at ldast Rhaetic, and that the Kalaw red beds at the 
moment can only be regarded as Rhaetic or later, as they simulate red 
beds, conglomerates, sandstones and shales in Eastern Tongking which are 
known from the plant remains found in them to be no older than Rhaetic, 
In the historical account which follows I have followed fromaget and 
Coggin Brown as by so doing a simpler and more connected narrative etolves. 


The conditions under which the beds of the Tawng-Peng system 
were accumulated, whether marine, lacustrine or terrestrial ere of a 
conjectural nature, but it is known that, either towards the end of this 
period of deposition cr during the interval ef upheaval and disturbance 
that followed it, some exhibition of explosive volcanic energy took place, 


resulting in the emission of lavas and tuffs. of an acid type. 


The nature of the oldest of the fossiliferous Tacks 
déposited upon this ancient sea floor’enable us to form some idea of the 
conditions that immediately preceded the dewn of the historical period, 
wherever they are exposed in contact with the older rocks ‘they contain 
ho coarse material which would suggest the proximity of highland, but 
consist entirely of fine-grained sandy marls and limestones such as 
would be accumelated on the sea bottom either at e considerable distance 
from the land or on a coast separated from the hills by a broad stretch 
of alluvial plain. The conditions mey in fact have been ‘similar to 
those now obtaining in the country surrounding the Bay of Bengal where 
a broad belt of low lying ground éver which no pbbbles or coarse detritus 
can be found intervenes betwcen the coast and the hills, The great 
veriation.in the thickness of the oldest fossiliferous streta, the Lower 
Naungkangyi beds~ severel hundred feet in the~ western part of the shan 
plateau being represented by a band of only a few yards in thickness 
in the eastern ranges-may havec been due to the unevenness ef the floor 
of this.. ancient sea, e dcficiency of sedimentation in the east due to 


remoteness from a land surfece, or to partial denudation in later times. 
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The fineness of the sediments and their variation in thickness seem to 

show that the old land before being submerged had been worn down to a 
peneplain but little raised above the sea-level of that time; and that 

when subme#gence took place, the sea swept over a very large area in such 

a manner that the new coast line was situated at a-considerable distance 

from thet portion of the sca floow on which the fine-grained beds that ‘now exis 


exist were deposited, 


The conditions that prevailed at this time in the Shan 


States appecr to resembie very élosely those ch are described by 


Bailey Willis as previalling in tlorth-eastetn Chéna where crystalling 


rocks of the Hu~tao system) which appears to correspond to the Chsurg 


Magyi series of the Tawng Peng system had been reduced to a peneplhAn. 
On this peneplain the lowest strata of the Cambrien formation were laid 
down in the shallow lagoons ahd floodplains of a very low flat coast where 


week waves, feeble shore currents and rivers interacted. 


In Yunnan, a sequence of Palaeozoic fossiliferous. rocks 
is found compareble with that of the Shan §tates end there is no dobbt 
that during this period an ocean extended continuously over these areas 
In. Tidet, enother sea, the Southern Tethys, washed over large areas and 
extended to the south-west over what is now the Salt Range of the Punjab, 
This sea was probably continuous with the ancient Chinese ocean in which 
the Yunnan and Shan sediments were deposited as the Cambrian fossils of 
the Himalaya on the one hand, and those of China and North America on 
the other, have decided affinities which are not found between the 
Himalayan feunas and those.of the European Cambrian sea, The Cambrian- 
Ordovician toast line of Gondwanaland, the ancient continent which 
covered so large a portion of the southern hemisphere during early 
geological times therefore, probably ren east~sovth-eest down the Ganges 
valley and then turned sotth down.the Bay of Bengel’ (1), 


In Ordovician times the sediments were apparently 
deposited in a tranquiJ and rather shwallow séa with’ an uneven floor and “ 
these conditions lasted until the Upper Silurien (Namhsim stage). At 
this period there appears to havé been an advance of the coast line in 
the north from west to east, causing an influc of sandy sediment, for : 
tne Namhsim sandstones are confined to the north of the’ Northern Shan 
States and are cither much attenuated or absent further té the south, 
beneath the Pleteaw Limestone, whérevér the base of the latter is 
exposed, The actastonal presence of boulder conglomeretes and cvarse 
grits at the base ‘of the Nemhsim formation also indicates the proximity 
of a coast; and in one ease at least on the spur above Aungtok, the 
boulders have all the appearance of shingle thrown up on a sea beach. 


Further out to sea to the east deposition seems to have teken place 
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very slowly and #t is possible that some portion of the marls that 
overlie the Llandovery (Upper Silurian) graptolite band in the eastern 
ranges were contemporaneous with the sandstones of the coast to the west. 
Towards the close of this stage the sea appears to have advanced again, 
‘for thin deposits of marl are found overlying the sandstones up to the 


edge of the Plateau. 


At the end of the Namhsim stage the evidence as to whether 
any considerable disturbance of the strata already deposited took place is 
somewhat conflicting:. It is however clear that the Plateau Limestones 
were accumulated in a gradual deepening end widening sea for they overlap 
everything beneath them; and it seems quite possible that during the 
earlier stages of the movements that caused this depressicn, portions of 
the sea floor were raised above water level, and exposed to denudation, The : 
Zebyingyi bedsy which ere extremely local in development and variable in ‘~° 
thickness, may havd been deposited in e lagoon or swamp bordering upon 
one of the raised arees} for they contain a geod deal of carbonaceous as 
well as calcareous matter and heve all the appearance of muds accumulated 


in shallow basins of no great extent. 


The movements that ushered in the deposition of Plateau 
Limestone seem to have been of great importance in te history of 
Gondwanaland, and may have been the first signs in Gendwanaleng of that 
break-up of the old continent which was destined to modify so profoundly 
the distrivution of sea and land in the southern hemisphere in more recent. 
times. On the western flank of the Shan scarps in the vicinity of 
Mandalay there is no diminution of the thickness of the Plateau Lime~ 
stone formation, but layer after layer of massive limestone plunges out of 
sight until the highest beds are reached at Tehbo. It is evident therefore 
that the full thickness of the formation is here present and that is actual 
westerly limit extends far beyond the present limits of the known outcrops. 


In late Permian-early Triassic times there was a general 
emergion of what is now south-eastern Asia from the sea; various nerrow 
geosynclines de¥eloped whilst the contemporaneous gradual developmesh of 
the arches between them culminated in Norian (Upper Triassic) times in the 
genesis of the mountain structure of to-gay. Dyring this period the 
earlier deep-sea deposits of the ancient depression, as for instance, the 
two residual branches of the Himalayan geosyncline, were for the most part 
replaced by widespread sandy-shaly formations containing the numerous 
shells of littoral or partly neritic Nepeng fauna associated with various 
Alpine or Himalayan forms as well as with peculiar local varieties. These 
deposits betoken the general expulsion of the sea, or in other words the 
general regression of the sea from rising geo-synclinal areas accompained 
by transgression on to the ebraded surfaces of the surrounding continental 
areas. This explains the dominant lomellibranch element of the faunas 
and alsa the detrital beds, sometimes accompanied by eoal seams which are 


the results of the Ingocnal regime estxblished sy the continent:l 
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the result of the lagoonal regine establisnhec by the continental invasion. 


& little later in the Norian (Upper Triassic), certain 
depressions commenced to sink regularly though with some oscillations; 
sedimentation continued in the form of sands, shales and marls, but the 
faunas are occasionelly enriched with cephalopods; other channels, 
becoming deeper still, were filled with calcareous, deposits containing 
brachipods and corals or brachiopods and ammonities. Sediments of these 
types are often accompakhed by red shales, sandstones and marls, with or 
without conglomerates of either calcareous or Siliccous matrix. New 
Lagoons on the continentel regions were silted up s&hwith sendy-shaly 
sediments and abundant vegetable debris, giving rise later to coal seams 


with a Glossopteris indica fauna. 


It seems likely that in Norian times the land of which 
the Shan States now formed a part was fringed by c series of marine 
deposits belonging, some to a western gulf, the " Gulf of Napeng" © which 
lay over what is now Burma proper and the others to the eastern area, 
the Pacific Ocean. Tae Gulf of Napeng was epperently an extension towards 
the north of the residual gulf of the eastern branch of the Himalayan 
geosyncline end in this the Napeng beds the Namyeu limestones, the 
Kamawkala limestones of Amherst on the Burma-Siam frontier, and the 


Liiuwun beds of ‘Western Yunnan were deposited. 


The movements of the Norian sees accompamied the mountain 
building movements which produced the high land which stretched from 
China down into the Malay Peninsuler. It fellows therefore that the i © :nicir 
mountain arches of south-eestern Asia were already in existence in the 
Upper Tricssic or jurassic (Nemyau) times anc there is no-evidence that 


the Shan crea has ever experienced marine submergence since. 


cs During the Jurassic period we have little evidence on which 

to base our knowledge of the boundaries of land and sea in Burma, but in 
Cretaceous times we know that the Shan plateau formed the approximate ¢ 
eastern coastline of e sec which extended westwards to what is now the 
east coast of the Indian Penissular, but was then the submerged edge of 
Gondwanehand, which, at the beginning of the Cretaceous period still 
survived 4s a continent, though probably much reduced in size and on the 

_ point of breaking up. 

This arm of the Pacific: extenced northwards and covered 
part of what is now the Shillong plateau and extended inte the Putco 
re-entrant, but there is as yet no evidence thet it wes connected with 
the Cretaceous sea which lay over a great part cf Tibet. If there was no 
connection, then the ‘Eastern Himelaye must have -been at this time either 
@ narrow penisylar running out from the Chinese Shen mainland, or else 


an isthmus connecting that continental area with Gondwenaland, 
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Towards the-close of the Ctetaceous peréod great tectonic 
movements commenced in south-eastern Asia and have continued intermittenty 
throughout Tertiary times. It was during this period that the Himalayas 
commenced to rise, that the Shan plateau continued its upward movement 


and that the Arakan Yoma range emerged from the sea. 


Concomitantly with these movements, great igneous activity 
prevailed; lavas anc ashes mostly of a basic nature, were extruded from 
volcanoes along the tern flonk of the Arakan Yora range, the western 


flank of the Shen boundary north of ii 


ndclay, of the Sino-Burmese 


boundary still further north end of the intervening area of Myitkyine 
and Katha, At shallow depths sills and dykes of igneous rocks penetrated 


the strate curing the intensive folding which took place; at medium 


depths besic and intermediate plutonic rocks consisting of peri dotites, 
gebbros, dborites and colerites were intruded as thick sheets anc siteil 
bosses whilst ct great depths hugh volumes of molten granitic magna 
broke through the great thicknesses of deep crustal sediments and cry- 


stalliseda out in the arches which the folding hed occasioned, 


it what precise period the elevatory forces manifested their 
greatest degree of activity, that is to say, when the extreme folding 
and crushing of the rocks took place is somewhat uncertain. Strata of 
Eocene age are known to occur on some of the higher peaks of the 
Himalcya, and although none are known on those of the Arakan Yoma or of 
the Shen plateau it is inconceivable that the main movements did not 
coincide in time. For the most part these great thrust movements, the 
Himalayan ectimg from the north end that of the Shen plateau from the 
east must have proceeded simultcneously and there is a considerable 
anelogy between the €incl results attained in ecch case, though of a 
different order of magnitude, On the Burmese side the Shan plateau 
corresponds though et 2 much lower elevation, with the Tibeten plateau, 
both of them the eleveted floors of ancient ocecns now undergoing H 
abrasion and reduction to s penepicin, The outkr ecge of cach plateau 
is bounded by what is virtuelly « scarp and although the mighty 
chains of the Himeleya dwarf the mountains which run south along the 
Sino-Burmese frontier in the north, form the Hogok highlends, the 
broken high ranges & the western edge of the Shen plateau, and the 
granite ranges of Karenni, Thaton ond Tennasserim, geologically they 


were very similar, as the central cores of all the ranges consist of 


granites intruded in Icte €retaceous or early Eocene times in the Simaic 
Himalayas enc post-Triassic or post-Cretaceous in Burma. In front of 
these ranges are zones of Tertiary strate later thrown into folds and 
greatly cislocated by faults, in the one cese occupied by the Tertiary 
series of the Irrawoddy valley and in the other by the Siwalik strate 
of the sub-Himsloyc ad by the " duns" those wide valleys which separate 


the sub-Himalays. from the Siwelik rengess 


10 www.dagongeology. blogspot.com 


movenenta 


probably résultéd ino * 
e rose as a. 
ing of isTands 


Somewhat as follows:— 
violently folded range 
fa form similer to the et present, 
or:else as en elangcted cn now exists to the 
West of the Gulf of Califo: 2 long norrow 
. and its con- 


ble that this 


lley of the Chiudwin ri: 


gulf occupied the present 


tinuation An the iower valley of the Errawaddy, It ie po: 


gulf was connectee at tits northern enc with the Assom gulf across the 


hilly country made up 
2 th intruded 


Hukong val) ey anc the P Patkoi range. 


of falded renges. of Cretaceous end cer. 


igneous ‘rocks auch as now exist in the Jede [ines ares, formed a 


submontance belt between the gulf. and the Shan pictecu...The osstern 


aatoly from the Jade . 


boundary of this submontance trac) ron appr 
lines clong the high ridge ic the eest of the Uyu and Chindwin rivers, 
mt Pape eid clong the high ground of the. 


ty hot south of latitude 


through Sninedeung ond Ki 


Pegu Yomas to Rangoon, Ther2 is a pocsibili 


Leal were exposed on it, as west 
xec with those of 


ke'of the fhan 


20 the older roé! 


of the granite Se 


of thoten ad 


of TriaSsiv 6> older age are found 


Tenasserim to the s 


until Bliocene or Pheisiccc.e * 


East 0 
of the edge of the Shan Plateau, 


north and the Tenasserin high 1 e dominant mountein 


range or series of ranges. this continued until Hiocene 


times, During this, period the-.z seas a subsiding geosyncline 


being slowly filled in by seciment: ore big rivers from the 


ag i 


nerth and smeiler rivers faa the & gracuel and 


There were periodic marine 


general retreat of the sea to the south, 
1 


invesions from the south, which have x remains in wedge-shaped 
masses of marine deposits amcngst rocks of genuine continental types. 
In miocene times there wes a marine teensgression in an easterly 


“montene tract, which had 


direction over the denuded ranges of the si 


lowered its profile by denudation and possibiy stso by crag drom the 


sinking gulf to tne 


Shan plateau to the e 


tions of sedimentation - 


There; 
f the area between the Arakan 
Yoma and the Shan Tirs® marine and 


2 


leter estuarine’ anc ted until gradually 


the whole guif war ely pauses in 


he pauses’ in 


is te i N 


"1 www.dagongeology. blogspot.com 


sedimentatian which gave rise to locel unconformities. During Irrawaddy 
times the whole gulf beceme infilled with fluvistile deposits in which 
fossil-wood wos particularly common. A further folding then occurred 
end.the rocks of the Gulf were bent into the anticlines and synclines at 
present. so well displeyec along the Irrewacdy vclley. thereafter 

river terrace deposits were laid down on the denuded edges of the older 
rocks in the vicinity of the rivers and it seems that during Pliocene 
and Pleistocene times that fiuviatile deposits filied up a considerable 
part of what is now the Gulf of Martaban and that erosien and sedimen— 
tation were progressing at 2 much greathr rate than at the present day. 
In recent times the coastal belt of Tenasserim shows evidence of heaving 
sunk and there is evidence to show that a widespread marine transgression 
has occurred and that the Andaman Sea is now of much greater extent than 


it was in immediate post Pliocene times. 


~YYIS WINERAL TABLES. 


Tne present age is one of machines, made of metals and 
operated by fuels, and now-a-days the minerel industries of a country 
have in genersl a significance which ranges far beyond the geographical 
boundaries of their country of origin. A Attempts have and are being made , 
by many large national units ao attain mineral self-sufficiency. The 
British Empire is the lergest of these national units and her bounds 
have been particularly fevoured in regard to the great majority of the 
useful minerel products of the earths crust, In the Brrtish national 
unit, Burma forms a part, and I have compiled Table I and II so that 
the reader can see at a glance how greet or how small a part Burma Plays 


in this unit end, internationally, in themarkets of the world, 


The figtrés from'which the two tebles were complied were 


taken from the following publications:— 
(4) The Mineral Industry during 1937. 


(2) The Petroleum Times. ‘ Ee 


“(3) The Report on the Mineral Production of Burma for. the Year 1937. 


(4) Annual Statement of the Sea-borne Trade and NeVigation of 
Burma for 1937-38. Ne seat 
It will be noticed that there are certain. discrepancies 
between the quantities of tin concentrates end wolf rem, prpanect and the 
amounts exported as shown in the tables. This is due*to séme of the 
producers exporting mixed concentrates. Howzver, - so fer. as the main mixed 


concentrate exporters, the liawchi mines, are concerned, compensation has 
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has been made in both the production and expert tables, 


The tables are as accurate as they could be made from the 
material available, and are certainly sufficiently accurate to give some 
idea of the relative values of the various products of the Burma 


mineral industry, 


I have included returns for the yeer 1937 as this is 
a’ pecord year; prices were high end all the mineral industries of Burma 


were.operating at maximum capacity. 


TABLE I 


Production during 1937 Percentage. 
Mineral. rma incluing ils |. ay Burma | Burma 
the Stan Stetes | Empire World i 


impire| Vorld, 
(3) (4) (5) | (6) 


and Karenni 


Amber } 38.73 cwt 
Gold 1,004 ozs 19,500,793 -.zs | 37,688,543 ozs 0051 | 0025 
Silver 6,180,000 ozs {45,224,000 ozs | 278,927,000 ozs 13.64 | 2.21 
Jadeite 2, 952 cwt H | 
Petroleum | 7,848,000 Bls 42,271,000 Bls | 2,028,504,000 Bls | 18.56 | 0.38 
ie oe “7,442 tons 100,634 tons. 210,784 ‘tons iL 7,06 | 3.35 
Wolfram 4,997. tons 5,938 tons 3§.500 tons 84.15 | 14,15 
i 
Zinc 73,992 tons 296,388 tons{ 1,660,473 tons 28.19 | 4242 
i (Conc.) : | 
| 
1 H 
Copper 7,7557 tons 457,487 tons! 2,289,702 tons | 272 14 
(42.74 per cent. } i 
copper, 25.98 per | | 
cent. lead, 70.55 
loz. silver per ton)} 
Nickel 4,020 tons 105,185 tons | 113,000 tons 1,16 | 1.06 
ppeiss. | j 
(30,20 per cent. | 1 
nickel, 8194 per « 
cent copper, 6.88 | 
per cent. cobalt, | 
17.7 ozs. silver | 
per ton) i | 
Lead (Includes 78,948 tons | 535,841 tons | 1,711,279 tons 114,73 |4,61 
' ! 


entimonial Lea 
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IV, MINERAL DEPOSITS 


ALU. 


Alum shales have been reported from the Yunzalin river 
in the Salween district, and from the Myitthe river in Tavoy, but the 
deposits have never been worked, and their precise locality is not now 
known. It is not likely that alum shales, situated as those are, in 


remote localities can ever prove of value. 


AMBER. 


The Amber [iines of Burma are situated at Maingkwan (26 18 303 
96 32) in the Upper Chindwin district, but the locality may best be 
reached from jiogaung station on the reilway to Hyitkyina. Mgingkwan is 
in the Hukong Valley, which is inhabited by Kachin tribes. The mines 
are of a hoary antiquity, being known to the Chinese eas far back as the 
Han. dynasty (3,C. 206 to A.Ds 265). They were visited by Hannay in 
1836 and Griffith,in 1837, In 1892 the first geological examination was 
made by F. Noetling, The amber occurs in a series of grits clays and ° 
conglomerates réferred by Noetling erroneously to the Miocene, Dr. 
Stuart who visited the mines in 1921 reports them to be of Eooene age 
owing to the presente of a nummulite (N, biarritzensis). This opinion 
agrees with the work of Dr. F.A, Bather and especially of. T.A.D. Cookerell, 
who from a study of the insects contained in the ember have expressed 


the opinion that the beds are of Eocene age. 


The amber is found at depths of from 20 to 40 feet below 
the surface in beds of blue clay usually associated with bands of 
lignite, The are worked by pits rectangular in section and just wide 
enough to permit of a single miner working in them. These diggings 
extend ever a tract of seven or eight miles between Neingkwan’ and Lalang 
villages, the chief localities 2t which work was being carried oh when 
visited by Chhibber in 1929 being Shinghan (26 17 ; 96 35), Naungtoinow 
(26° 163 ~96 35) and ihanjomaw (26 16 3/96 354.). Mining activity beaches 
its maximum for thece months from the middle of February onwards, though 


operations are carried on in a desultory feshion throughout the year. 


Burmese amber is slightly harder and heavier than Baltic 
amber, Its colour varies from pale yellow to reddish and brown. The 
ebouded variety is net found. It is remarkable for a strong bluish green 
fluorescene, These charecteristics have ceused it to be known hy the 
ame of surmite. 


special: 


Other occurrences — In Pakokku district, Grimes states 
that amber occurs about four miles north of Yenangyat at Seikkwa 

ne 2 4 
(21 83 94 51) ‘associated with petroleum, but the occurrence é¢ of 


14 www.dagongeology. blogspot.com 


: i ef 
no commerédal value, In Shwebo district near Nantha Qr 54.396 1) 


a similar unimpotant occurrence is recorded by Noetling. In the 
Thayetmyo district E.L.G, Clegg, discovered prown amber in the Sibbon 
chaungone mile north-west of Mibauk as 7 ; og 55 ) . The amber - 
occurs in lighite in stringers of-one inch in thickness, but the quelity 
of the amber of the surface exposures is too poor to be of commercial 


value} 


ANTIMONY 


There are several deposits of antimony in Burma, of which 
the most important is in the Amherst district, near the village of 
Thebyv, ; 


(1) Amherst district: Thebye (15° 313 98 31). This 
deposit is described by Heron, The ore is found in slates in many 
respect similar to those-of.the Mergui series, The ore bodies have not 
been opened up, but there are extensive outcrops. The largest lode 
was traced for a distance of 600 feet in length and had a thickness 
of at least 20 feet. The ore is stibnite, which near the surface 
is partly oxidised to cervantite and stibiconite. The ore masses ere 
irreguler in shape and size, but tend to be lenticular, with the long 
axis parallel to the vein. The vein ‘stuffc. associated with the stibnite 
as a calcareous chert, No other minerels were seen in the lode, but a 


boulder of barytes was found in the steeam, 


(2) Mong Hsu State : Naking deposit ( 21 40; 98 17). 
Mineral statistics for 1908 and 1909 show the antimony ‘output in 
Burma as 1000 tons and a tons respectively; the output of 2,000 tons 
is said to have come from the Bong Hsu State. The associeted rocks are 
Plateau ‘Limestone, and purple shtles of the red beds of Kalaw. The ore 
is.of rather low grade, analyses of some of the ore shows 35 per cent, 


of antimony present, 
Rai ee / eee 
Leihke (21° 38 ; 98° 20) 2 very low grade deposit. 


hey. eee 
(3) Keng Tung Stcte : Mong Ing (21 7 ; 99 19 ) where 
. the deposit is small and low grade. 


é . eienae, asia % 
(4)-Mong Kung State: Hkemhpok (21 45 3 97 50), also 
3 whe aa : 
low grade ores 3 otnceng (21. 523 97 37), considered to be A low grede 
deposit. oe 
erie 


Berd Ser 
(5) Pengtera State : Nenetaung (20° 59 ; 96 34) where 
the deposit occurs ina north south vein ae an ere eceous limestone, 


(6) Hsum Hsai State (22° od; 96. 34). 


(7) Tawngpeng State : Bawdwin Mines —Antimony occurs in 


the mixed” ores of the Bewdwin Mine, and there is a regular export of 
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antimoniel lead from the Smelter et Nemtu. in 1938 this output was 
1,200 tons analysing 81.76 per cent lead 17.59 per cent antimony, 0.22 


per cent copper and 2,93 ozs of silve® to the ton. 


on Say cd 
(8) Weiktila District: Lebyin (20 40 } 96 29) where the 
quelity of the cre is good, an analysis showing 51,2 per cent of 


antimony and a trace of silver, 


(9) Tavoy and Mergui districts:Paungdaw and Zinba (see under 
Tin and Wolfram), where stibnite is sometimes found in the wolfrem veins, 
and in the Nga Wun chaung, .a tributary of the Ke chaung in Mergui, 


where e« amall quantity of ore was mserved, 


(10) Salween district - Antimony ores have been reported 
Cer = , ef, 
from Panheik (18 20; 97 30) and near Wekawkye (17° 22 ; 97 30), 


ASBESTOES 


A specimen of asbestos’ from the Sagaing district is 
said to have been sent from Ava in the year 1852; nothing further is 


known to-day regarding the precise locality. 


BARYTES 
Barytes has been found at the following localities:- 


(1) In association with the silver-lecd ores of. Bawdwin (see below) 

(2) In association with the lead ores of Kyewk-Htap (20° st A 96 45) 

(3) In association with the antimony ore of Thabye (15°51 398 31) 
Amherst district. 

(4) Mawson, Yewnghwe State (20° 57 96 50) where it is frecuently 
associated with quartz and calcite but occesionally found in 
well-developed veins, 

(5) Konteen (20° 48° ; 96 39 ) 

(6) As veins whose outcrops are from ia 13, feet, long and 3-5 

feet wide 4 miles east-south-east and half a mile south-west 
of hill 5028 feet (21° 5 396 56 ) 


6h: GF 
(7) . Neer Anisakan (21 59 ; 96 24 ) in the Handalay district as a 
series of lenticles on a N, 27 west strike in limestones, 
One hundred and sixty tons cf barytes have in the past been 


extracted from one of the lenticles. 


BAUXITE. 


Allsmall outcrop of piscolitic residual rock was noted 
° i. wi i: 
by Sahni near Pangnim (23 53 ; 97 50) in the Northern Shan States, Tt 


gave the following analysis:- 
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$id, 20 oe 53-19 : oO 
Aly 05 B2SCk” ey. ME oe es 
Fo 03 ee ; PS ee % 
whether it is to be regarded as a very siliceous Bauxite or a pisolitic Mens 
eluminous cley depends on whether the silica is in the free or combined 


condition. It is of no economic importance. 


BISHUTH. 

‘Native bismuth is found in’ small quéentity in, the wolfram 
bearing alluvial dey nosits of Tavoy and Hergui chiefly at Kanbeuk, 
Byaukchaung end Kalontay, in Tavoy and Paleuk in Mergui.( see below 
under Tin and Wolfram). It occurs in situ in the tin-wolfram lode at 
Kanbauk, The sukphi‘ce, bismuthinite, has been found, 


BUILDING MATERIAL AND ROAD ETAL 

in. general the demands of the builcer, and read and railway 
engineer have.to be suppliéd locally, owing to the high cost of 
transport. Hence in any country the kinds of rocks used varies congi— 
derabliy. In Burma the main headings under which they are classed are ° 
(1) granite and gneiss, (2) laterite, (3) Timestones, (4) sandstones 
and (5) traps. 

_ (i) Granite and Gneiss ~ In Rangoon the main road metal is & 
granite, which is brought by reil from the quarries at Mokpalin in 


Thaton district, a station on the Rangoon lioulmein railway. 


Granite is of common occurrence in Tawy and‘Hergui and 
is found in association with gneiss in Thaton and along the western 
edge of the Shan platcau. Genite gneiss iff found in the Sagaing, Katha, 
Mandalay, Shamo and Myitkyina districts end in many other parts of 
Burma. ras : 

(2) Laterite - Laterite is used as road metal in the Fegu 
district, and in some instances (c.g., the Burma Railway Offices in 
Rangoon ) as a building stone. The present suppliés of ‘Neterite are 
brought from Mokpalin, Thaton district, mainly. Here the laterite rests 
upen granites and gneisses. The Nokpalin laterite is said tobe of t. 
the best quality and is a hard type. Another source of laterite is the 
and Pegu. This ridge, 


long narrow ridge between the railways to Pro: 


nge, and which reaches 


which is a southern continvaticn of the Pegu ¥ 


Rangoon in the rising ground upon iagon Pagoda is built, 


is covered with: laterite or Interitic clays ell along its extent. The 


quarries for claterite are situated eat wanctchaung station on the Prome 
line. 
(3) Limestones ~ Limestone is-of common occurrence 


throughout Eastern Surma, From Moulmein to the Northern Shan States, 
- 
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° 


one of the commonest rock formations is the Plateau limestone. 


Subordinate bariris of limestone occur in the tertiary racks of western 


Burma, especially in Lewer 5urma, and at Oligocene end Eocene horizons. 
& beeutifal white marbie is quarried at Segyin some 30 miies north of : 


Mandaley. 
(4) Sandstones — Sandstone is of common occurrence 


throughout the tertiary arca, and is present in the Shan Plateau in 


cettain formations (e.go, the Namyau beds}, The Ilamyau sendsione makks 


an excelicnt lding stone. A purple and a yellow sandstone is quarried ai 
Taungu village in the Yesagyo township of the Pakokku district, about 


25 miles north of Pekokku, 


- saree quantities of basalt are qua’ pried at 


(5) Tre 


Shahyindeung (22 1S 955 Ps and OLpoteung (22 2s 3 35 10 30). in the 


) in the 


Lower Chindwin district, and atiletpyu Teung (22 49 3 95 
Shwebo district. Practically ali the fine-grained non-vesiculer volcanic 
and hypabyssal rocks form good road metals, és do sleo metamorphosed 
fine-grained calcareous rocks such as are quarried in the vicinity of 
Kyaukse and occur alsa from liandelay north into the Hogok subdivision of 


the Katha district, where they are known locally as " granite", 


& of Bullidi: 


1930 was as follows :- 


The out; ng stones for the four years ending 


Value 
tons / in Rs.| tons 


Tons; Velu | value 
in Rs.J Tongs in & 


(3) | | () 


Building Katericls|15,33, 15 294. eee 19,96. oe 25587, 1252453 
| 930 1799 p15 | 619 [507 | 512 

| | { ! i 

i 


and Road Iietals 


Chromite is reported from the serpentine of the Arakan 
ceing (19 25 3 94 37 ) 


where it occurs es segregations running up to 10 ibs. in weight. It 


Yoma in the Thayetmyo district north-west of 


appeers however to be only of academic.importence as although the area 


has been held under prospecting licenses at ous periods, no 


production hes ever been reported, 


Similar occurrences hevé been reported from the folloming 


places:— 
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46394 7) Pokokku Hill 


(2) Tawnaw (25 In the Kamaing Subdivision of 


the Myitkyine 


(3) Bebok (25) ee 98 ae vs in the Kemaing Subdivision of the 
Myitakyine district, ; © 
2 cd Cae S 
(4) Pengmaw (25 45 3 96 21 ). In the Keamaing Subdivision of 
the hiyithkine district. 
(5) Weyutamey (Qs ne 96 22). Za the Komeing Subdivision of 
the liyitkyina district. 
(6) Sankha (28 at $ 96 2% ). in the Kamaing Subdivision of the 
liyitkyine district, 
ge COAL AND LIGNITE 
With the exception of a emell production for a very 
limited ‘period from She Nemma aree in the Northern Shan States, never 
has there been procuction cf coal in Burma, There are, nevertheless, 
numerous, cccurfences of coai and lignite, bi unfortunately in most areas 
where the quantity apne: s2bnt, to % dayelopment, the quality 
is deficient; again in ity may be good 
the seams are neither thick nor consti to justify mining. In i 
some cases it faulted and 
contorted and as c whole has been > 
¢ in the terti © these seams which 
‘are but slightly distarb usueliy sea of late Tertiary age. The 
Tertiary coals of Bi are lignites. Meany effo. have Deen made'ta 
exploit Burmase coal but they havd ell end in failure, 
: j-an Coalfie 
(26 38 ; 96 56 }. The coa originally regerded cs 
of Tertiary ege by E.J. Jones, covery by Dr. Cotter 
in January, 1922, of foss * of the coaiseams it 
became evident that Rbeetic or Jurassic. The 
seams are irregular at high amgies, whale faulting and 
contortion are pre ho exploit these coals in {922-24 
ended in failure, 
¥ertical -coal— 
the coal of < 
oe 
$$ 23 ) Numerous outcrops c 


The beds are disturbed and the 
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o coal crushed. 
Other localities of no importance are- 


(4) Ngotoyegyi 2651 . 98, 3 ) 

° (5) Legaung (26 S 50°; 96 3) 

(6) liyinka ( BS are 9, 35) 

(7) Legye (20 333 96 a“ > 

(8) Konhle Qe 32; ; 96 40 ) 

(9) Henzeds District - Coels originally regarded as Tertiary 


but now thought to be Cretaceous occur at — 


(ea) Blemauk at 50°; 98 e ae Seams 20 inches in thickness, 
4 
(b) Kywezin a7 58 5 93 9 ). A seam 8 feet thick dips at high 


angles to the east. 


Analysis - Carbon we The hd 
Volatile matter . . 17-59 
Water a 1,63 
Ash ee 6,29 


This coal gave disappointing results under practical test. 


- TERTIARY COALS AND LIGNITES. 


> Vi 


All the teritary coals of Burme are of c lignitic type. 


o 


Although there are ample supplies of this type of coal, it is found that, 
owing to the high percentage of volatile constituents and of moisture, 
the celorific power is usualiy low, and coal is seldom suitable as fuel 
in the rew stote, when burned in the ordinary fire-boxes of 2 steamer 

or locomotive. Another common defect of many of these coals is that % 
they disintegrate into small fragments on exposure to air. For these 
reasons, attempts to exploit the Tertiary coais have been unsuccessful 
in the past, and it is wniikely thet they will be succes@ful in the 


Future, 


Akyab - A small outcrop of coal of poor quality and limited 
extent occurs in the hills east of Maungdew. 

Bhano ~ Hithwe (24° 5; 96 59"), The Best stena are Tea than 
three feet thick and the coal is highly disturbed and crushed. 

Légatyen (24 4/5 96 56 )« Carbonacedua ahales with Jignitde bende 
occur helf a mile south-west by west of the village. The occurrence is 
of no economic importance. 

Chindwin (Jpper). - Ancuktaw (22° 50 5 94 2 )- Thin seams sé 
shaly coal of total thickness of 10 feet. 


o 


7 Cie 
Kelewe (3 it 3 94 20 ) Coal seems ‘occur in Eocene rocks 


i probabiy of Yaw state ege. The seams are from 3 to 10 fect thick. 
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Similar seams occur in the Haku valley near Nentebin and Peluswe, and 
Telong near liawlaik, The tote] thickness of the seams in the Nantbhin— 
Peluswa tract is 43 feet. Although detciled investigations have been 
carried out, with e view to exploitation of the cocl of this area, results 


have proved disappointing. 


ig et 
Chindwin (Lower).— Goonyinbin Sekan (22 15 ; 94 36 ). Two 
Localities occur where coal outcrops were ‘noted in rocks of Yaw stage 


age by B. B. Gupte. The occurrences are of no economic importance, 


~ f ee 
Kathe District - Pinlebu (24 5 3; 95 24 ). The best seam here 
is from 4 to 5 feet thick, but most of the seems are much thinner, 


Kyaukpyu District - Seams of no economic importance are 
found in Cap, Cheduba and Ramri islands. 


Mergui District — Ahelndas-Ramapyin ‘field ( 12 20 $ 99 10 ye 
In this area, there are seams of from 4 to 15 feet in thickness. ‘The 
coal is lignitic with e high percentage of volatile matter. Attempts to 


exploit this field have proved unsuccessful. 


Leikpok Chaung ~ lir. Vinayak Reo observed terticry coal’ south 
of the Mahaleik mines. This coal may continue beneath the alluvium of 


the Little Tenasserim river and its tributaries. 


Hinbu District - Coal or carbonaceous shale of no economic 
importance has been noted in the following localities in the Minbu 
district:— 


(1) One and o quarter miles west by south of Hyauk-u (28 22 394 3 ) 
(2) Two miles eest by north of Kyegisan (20° 26 ; 94° 19 ) 
(3) One 4 ea quarter miles north-east by north of Kyi-on 
( 20 20 ; 98 20) 
(4) one mile south-east of Kyi-on (20 22 ; 94 20) 
(5) Two miles east of Pao~aing Ecst (ao iss 3 94 of )* 
(6) Immediately south and.one mile south-east by south of 
Peinnebin (20 5 . 3 9452) 
(7) Kyaukset (20 Z 394" 30 ) 
(8) One end 2 half miles north-west of Kyet-u-hok (20 at 5 96 38 ),; 
(9) One md c half miles south by west of Kyet-u-bok as 58. 94 40. ) 


‘ e ff 


(10) Two end e quarter miles west by south of Heyisan Gs 56 394 40) 
(11) One mile south-south-west of Tebingyo (i$ 543 94 41) 
Kyitkyine District } The following localities in which coal 
geams of no economic importance occur have been neted:— 
. ‘ - ’ ‘ s it 
(1) Hakepin (25 29 5 96 15 ) 
° , 
(2) Hwehke (25 29 5 96 Td ), 
(3) Zibyugon (25 295 96 8 yy 
(4) Terongyaung (QS 493 3 96 “3 ) 
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ie wae 
(5) Wo-on Hka (25 24 3 9659 ) 
(6) Neamyong (25 49 3 $6 26 ) 3 
(7) Left bank of Hkawngchit Hke (26 29° } 96.59 ) in the fukawng valley, 


‘ med 
Pokokku District — (i) Yow River (27 18 5 94 20 ). The 
seams of this field near the villages of Tazu and Letpanhla are 5 to 6 


feet in thickness but the lignite is low in calorific power. 


(2) Other secms of lesser importance are mentioned by Hallowes 
¢ Rec. Geol. Surv. Ind., Vol LI, P . 34 )3 these are southern continue- 
tion of the Yew River seams. : 
(3) East flank of the Dudawteung east of Yenae (26, 56. 5 9 17) 
(4) Wannge chaung east of Letpan Saw (at 10; 94, 7 ) 
(5) Kyaw river, west-north-west of Tandow (2t at; 94 25 Verh 
secm of two feet and two inches wes noted, 2 ) 
(6) Tin streom, two miles north-east of Sobye (21 45 5 9g 16: }s 
(7) One ‘nite east-north-east of Yeshin: (27°52 ; 949°) 
(8) One end half miles north-north-exst of Chcing (at 593 9. rr) 
(9) Near Sinzwe (21 46 3 94 36) ; 
(10) Near Ngamycung (ai 46 5 94.35 ) 
(11) Near Konywa Qt 323 94 * a7 )- None of these occurrerices in 


the Pakokku district are of any economic importances 


Shwebo District — Kabet (ot ad ; 95 5 ). The best seam in 
this locality is six feet in thickness. Other seams of 54 and 4 feet exist. 
in the neighbourhood, 

Yarious unsuccessful attempts have been made to exploit the 
coal of this locality. 

Shan Stcte (Northern )-— The coal measures of the Shan States 
occupy a series of detcched basins. Tne following are the main ficlds:- 


eed oo 
(1) Leshio (22 56 3; 97 47 ). The seams extend over a iength of 
28302550 about two miles. In one place the mein seam measured 50 
feet in thickness. The coal is lignitic snd wes condemned 
a locomotive fuel. 
ors Nansang (22 26 ; 96 58 )» Area of flield, of square miles, 
The thickest sean is 4 feet. 
(3) Han-se-le (at 83 98 16 ):. One seam in this field 
measured three feettwo inches. 
(4) Nemma (22 als 97 52 )- Totel aree 50 squere miles. Two 
“good seams exist, one measuring from 17 ta 7 feet in 
thickness; the other has a maximum thickness of 5 feet. 
This area wes) once were by the Burme Corporction Limited. 
(5) vwetwin (22 55 96. 33 30 oe Here cocl occurs, but its 
analysis shows it to be low in calorific power. Its age is 


doubtful, but it may be terticry. 
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Shan States ( Southern ) - Bands of lighite neve been noted in the 


following places: 
eS) < Bit eee 
(i) Two miles south~south-west of Kengtung town a 2) 18 3 99 37 ) 


(2) Helf 2 mile south-west of Nemgor (Qe 493 96 ye ) 

(3) The Tigit velley south of the Tremekan (20 40. . 96 41) 

“G) 

Thayetmyo District -— The following are localities in which coal 

has been noted, None are of economic importance:— 

Ca) Two miles west by north of Kanni qs 2 $ 94 37 yy 

13.48 5 94 36 ) 

3) One and a quarter, miles south by west of Thabyenmyaung 

(15 46 5 94°48 ) 
(4) Pani chaung, one mile south of Myothit ( 19 ah ; 94 a ) 
(5) One and a half miles south of Gywegyew (5 42 3 94 51 ) 
(6) wo miles west-south-west of Kanywa ( 19 “at 39% 53 ,) 


(2) Two miles south by west, of Kyaukpon (1 


(7) Two and Hineercmer ee miles west-south-west of Singaing 

(19 40" 5 94 54) 
(8) One and a qarter_ailes west-south-vest of Talokyin 

(19 34 5 9% 56) Res an aah 
(9) One mile north-west of Mibevk (19 27 394 p2 ) wa 
(40) One and « half niles south of Fungyi (19 25.394 58) 
(11) Kyaukele (19 27 794 44 ) ee 
(12) Myinnagyitaung, five miles south of Theyetmyo (9 16; 395 11 ) 


COBALT 


Theobald states that a specimen of earthy cobalt a 
associated with manganese was found near Heinze (era 2. 5 98 i2') in 
the Tavoy district . Erythrite or Cobalt Bloom occurs as e very rare 
mineral at the Bewdwin Hine, whilst Cobalt elso occurs in the mixed 
ores of the same mines. The 3,345 tons of nickal speiss exported in 
1938 contained 6,69 per cent of cobalt. 


* COLUMBITE. 


One specimen of columbite-bearing pegmatite was found 
in 1918 in the north of the Tavoy district, Dut the minesils is not, so 


far as is: known, associated with t4n-welfram lodes (2). 


' 


COPPER 


Amherst District- Copper slag, peesumebly in the vicinity . 


of old workings, is seid to occur at Kyeik liyrem necr Moulmein, The 
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exact position of this place could not be traced A deposit of ore is 
: e 
said to exist on the Magmathat stream (25 25 ; 98 20 ). 


Copper ore is said to occur in the Pagah range (2) Dawna 


range between the Salwcen and Thaungyin rivers, 


Katha District - A vein of copper ore reported to contain’ 
gold occurs in the limestone nesr Mile 5 on the Mogok—Thabeitkyin road, 
A pit was sunk and samples were taken at one time by the Burma Ruby 


Mines Company, but further work was not ander taken, 


Kyaukse District - Copper pyrites occurs, associated with 
. © 
tuffs about one mile north-west of Kanse (21 12 ; 96 21 ). The ore is 


indefinite and scanty. 


In the Ye-Yaman tract copper ore occurs associated with 


barytes, The veins are smell and impersistent. 


Lower Chkndwin District —- Unsuccessful attempts were made 
to extract the copper ores malachite and chalcanthite which occur 
locally as vein minerals in the rhyolitic agglomerates of the Letpan- 
daeung Hills and in the volcenic rocks of Hill 937 west of Monywa. 
Extensive workings were opened up put were soon abandoned, No statistics 


of the amount of ore extracted are available. 


Mergui District —- Amongst the old records are mentions of 
copper ore in several places. = me 
: Myitkyina District - West of the first defile of the 
Irrawaddy, from rocks of presumably Cretaceous age, 299 tons of copper 
ore were extracted in 1910 and 159 tons in i9ii. Nothing is known of 
the geolégy of the exact locality from which the ore was extracted, . 


Pekokku Hilt Tract — Two and a half miles south-west of 
FSSC RE Eger a 
Longyi (245 46 ; 94 5 ), copper pyrites occurs as an impregaation an 
serpentine. At the surface malachite is present. An analysis of a 


piece of- impregnated serpentime gave 11.1 per cent. of copper. 


A Segaing District — There are traces of copper ore at Yega 
: > ‘ 
(25 59 395 59 ) 

Salween District - Copper ore is said to occur in the 


Yunzelin river near its. junction with the Salween. 


Shan States (Northern) — Bawdwin- Whilst a limited amount 


of copper ore occurs at the Bawdwin mine of the Burme Corporation, 
Limited, associated with lead and zinc in the Chinaman, Meingtha and 
Shan lodes, it also occurs in the Chin Lode, a2 flat dipping copper vein 
in rhyolite, which is connected although separate from, the main lead-— 


zine lodes, The Chin Lode does not lie within the Bewdwin faklt. 


In 1938, 66, 492 tons of copper ore, assaying silver 6.6, 


ounces to the ton, lead 7.7 per cent., zanc 1,9 per cent, and copper 
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3227 per cent, were extracted at Bawdwin. In the same year 6,300 tons 
of copper matte containing 42.74 per cent. of copper, 25.98 per cent. 
of lead, and 70.65 ounces of silver per ton were exported by the Burma 
Corporation Limited.’ 


esides, the Bawdwin deposit, copper slag is found at 
Loi-Hiv ¢ 3 a 97, if y and is reported also from near Letpandew 
(26 2d 50°; 96 23) 


Shan $tetes (Southern) — Zlechaung ( 21 Bs 9633 )« 
Steins and thin coatings of oxidised copper ores are of frequent o 
occurrence, ’ 

fiehio (20/45,2.96 50) ofialt, @ mile north-east ‘ofthe tow 


prospecting shafts and adits were sunk and driven in a shaly band in 


lower Palaeozoic Bimestones. On the dumps pieces of messive vein quartz 


containing filgs of maiachite and azurite occur. Chalcocite is also 
sometimes present. 

Peck 7, 300 (27 a 96 37) Copser ores in the form of films 
afid lumps of malachite and azurite were noticed in association with o 
north-south foult, one mile east of the peck. 

Péinnebin, east of the village necr Peak 4,268 blue and 


roore found as thin filps on shely outrrope 


green carbonates of cop: a nds 
Ye-tcung (2059 ; 9635 ). Antimonial tetrahedrite with 
the green and blue carbonates of copper and containing smell quantities 
of arsenic, iron, lead and silver occurs at a number of isolated places 
about the peak of Ye-taung and about five miles due south near 
liyindwin. i 
Zewgyi (26 50 5 96 “0 ). West of the village e vein 
about three feet thick consisting mainly of barytes and calcite but aisa 
containing small amounts of malachite has been noted, 


- of et 
methin District — Kyatpye (20 ah 3 96 20 ). Two anda 


half miiew north-east of Kyetpye copper are has been noted in associa— 
tion with gelena. © 
on aie 
Paungdaw (20 39 ; 96 19 ). Gpper minerals such as 
chelcecate, @halcopyrite, malachite and azurite have been noted in 
association with diabases and calcareous quartzites north and north-ecst 


of the village. 


CORUNDUM 
Corundum is worked in the Mogok Sub—division of the Katha 
district. In the process of extracting rubies and other gems e certain 
amount of 7 geer “ or corundum of opaque colour is produced end sold 


as an abrasive. For further details see under Gemstones. 
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GEN-STONES. 


Burma is famous for its gemstones, especially rubies, which 
have been esteemed the world over from time immemorial. They all originate 
from the same place, the vicinity of liogok, the headguarters <‘of what 
was once the Burma Ruby ines district, but which fs now in the Mogok 
Sub-division of the Katha district. The headquerters of the sub-division 
Hogok is the principal aree, whence rubies, sre obtained. The other 
important area is Kathe, = village seven miles by ccrt-road west of Mogok. 
Kogck is reached by a motor road 60 miles long from Thabeitkyin on the 
irraweddy river. At the 42nd mile on this road, rock crystal and topaz 
have been extracted from a pegmatite at Sakengyi while in the Kin valley 
through which the road passes at the 37th mile gems are also known to 
occur. About seven miles as the crow flies north-north-west from Nogok, 
another locality is the now abandoned centonment of Bernardmyo, Ten 
miles south-east of Mogok but not within the limits of the Ruby Nines 
sub-division there are old workings necr Nyawngiawk village cbout theee 
miles north-north-eost of Mong Long in the fiong Long sub-state of the 
iisipaw State, Northern Shen States. These workings yielded, not Ruby, 
but red tourmaline or rubellite, a gem that is highly prized by. the Chinese, 
Agein forty miles to the north-east of Mogok ere the old rubellite mines 
of hining-nins.\ The neighbourhood of Mogok yields « variety of precious 


stones. and is highly interesting from «a geological standpoint. 


in the Nogok region are included the gneisses, crystalline 
limestones, and intrusive grenites of Upper Burmc end the northera part 
of the Burma-Chkne frontier. The rocks are typically developed in the 
Mogok sub-division of the Katha district where theirsouthern boundary 
is fairly well-defined by the valley of the Nampsi (Cheung-ticgyi); they 
form an igneous complex in which the older rocks of the Shan Phteau 
and the Cretaceous rocks of the Central basin are involved. The mein 
intrusive is locczily known as the Kebaing granite and is intermittently 
continuous to the north-ecst with’ the granites of the Sino-Burmese 


thin, Toungoo 


frontier and south through the Mendalay Kyeukse, Yo 
districts and Karenni with the grenit es of Tenasserim, Séim and Kelayc. 
In the immediate vicinity of Hogok syenites cre associcted with 
crystalline limestones and near. Kyetpyin en elkaline series of instusions 
ranging from urtite to nepheline syenite is associated with the same 
rocks. 


On the southern fienk tourmaline granites cre intruded into 


rocks of the Tawng Peng system between which and the Logok series there 
is'no sherp boundary. Necr Bernerdmyo occur three main exposures of 
fresh peridotite and from these peridotes cre won. The predominant 
gneiss is a biotite garnetiferous one sometimes containing graphite and 


sillimenite whilst cordierite is rarely included. 


26 www.dagongeology. blogspot.com 


The calcareous series consists of metamorphosed limestones 
some of which are dolomitic with rhombs of cAkcite up to sim inches in 
length, through calciphyres into calcareous gneisses. It is from the 
cfystalline limestones that the rubies, sapphires and spinels for which * 


the area is famous are derived, 


Attempts to mkne rubies from the crystalline limeséone 
in the vicinity of Hogok and Kyatpyin have been unsuccessful, and the 
gem-stones are won by washing the " byon" or detritus derived from the 
degradation of the calcereous rocks, In the past the control of mining 
was in the hands of the Burma Ruby Mines Company but since that Company 
went into liquidation in 1932, the Government of Burma has carried out 


its administration with marked success, 


The main mining centres are in the vicinity of liogok, 


Kathe and Kyatpyin. end it is here that the best stones are obtained. 


Since the demise of the Burma Ruby Hines Company mining 
has been carried on mostly by primitive methods, but recently, several extr > 
extraordinary licenses have been granted for mining by gravel pumps. 


The methods of primitive working are divided into- 


Emyaw mining or hillside sluicing, 
Twinlon mining by shafts sunk to e layer of " bton ", 
Lu mining by thd collection of deposits €ound in limestone 


fissures and éates, 


In addition to the corundam stones and spinels which 
occur in close proximity to the calcareous bands of the Hogok area the 


following minerals which can be cut as gems are obteined:— 


Apatite of a peculiar blue colour is found in liogok. 
Aquamarine of a sea green and bluish green colour is “found in 
pegmatite At the Sakangyi rock-crystal mines (42nd mile on 

Thabeitkyin-liogk road), It also occurs at Kogok, 


Chrysoberyl occurs at Mogok and neighbourhoodg but is rare. 

Chrysolite (Peridcte cr Olivine ) of pele olive green colour 
occurs near 3ernardmyo ( see above), 

Fekspar (Hoonstone ) is found east of Mogok and a dark variéty 
in the syenites just to the north of the seme town, 

Garnet is of common occurrence in the Ruby Mines tract, but 
it appears te be sold only in very small cuantities by the 
local lapidaries. 


Iolite ( Cordierite or Dichroite) or * water sapphire" occurs 


in Mogok, but is rare. 
Lats 
first has a deep indigo tint, the second is a white mass | 


Lazuli also occurs in Mogok, and is of two varieties. The 


speckled with blue. The rock is made up of lezurite,hauyne, 
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sodalite, and the colourless minerals white pyroxene, wollast. 


scapolite, and calcite. 


Moonstone, see Felspar, 

Phenacite is of rare occurrence in Mogok, 

Rock-Crystal — At Sekangyi (near the 42nd mile post on the 
Thabeitkyin-iMogok) rock-crystal is mined, from the pegmatite veins 
in gneiss, In 1522-23, some extra ordinarily large crystals of 
transparent quartz were found. Some of these crystéJs were four | 
feet long by one foot wide, The rock cfystal found 2 ready market 


in China. The pegmatite is not worked at present. 


Tourmaline — The following are the chief tourmaline localities :- 
7 ‘ 
Karenni ~ Namon ( 19 22 : 97 35 ). Here emerald green tourmaline 


has been collected from detritus from crystalline limestone. 


Mongmit (Northern Shan States ) Maingnin (3 ie 3 96 vis }. There 
are here workings (pits) in decomposed granite or pegmatitée 
from which rubellite, the red variety of tourmoline wes obtained. 
The mines appear to heve closed about 1909 ; they are situated 
about 40 miles north-east of Hogoke The tourmaline varies from 
brown to light transparent pink, the latter tint being highly 
prized, especially by the Chinese, The price was about Rs. 320 
to Rs, 400 per 1b, 

Mong Long State (Northern Shan States ) neer Nyawngtavk 
(22 50 5 96 41 ) Rubellite used to be obtai 


and hill wash; the tourmaline comes from veins of granite or 


ned fron the detritus 


pegmatite in gneiss, No returns have been.received since 1908, 
and the mines have long been shut down. 

RuHies have also been found in the following iccelities cutside the 
so-called Ruby Mines area :- 

Wandalay District - Sagyin (22 17 3 96 7). The ‘Sagyin Hil}, 
which statuary marble is quarried, has yielded rubies in 


pest from certain clay deposits filling fissures. 


and spinel are developed near the contact of erystaliline 


limestone and.instrusive granite. No output hes been reported 

for many years. Another small ruby tract is four miles nerth cf 
es > 

Name (25 27 3 9635 ). 


Zircon-Both the flame coloured zircon (hyacinth) and ambercolour 


one are found in the fiogok neighbourhood. 
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GOLD 


Since 1918, when the Burma Gold Dredging Company went into 
liquidation, the output of gold from Burma hes been very small, Gald is 
widely distributed over Burma, but as yet it has not been demonstrated 
that the recovery of gold from river alluvium in Burma can be mdde to pay. 
Companies have attempted to recover gold from the Irrawaddy, the Chindwin, 
and from the Nemma tributary of the Salween, but they were unsuccessful, 
Yet alluviwl gold exists and is widely distrubuted over most of Burma; 
the amount present in the alluvial appears however in most cases to be 
below the paying limits. A further attempt will shortly be made by 
dredging immediately north of Myitkyina. 


Gold has been intermittently produced at the following 
places. The intermittent nature of the operations demonstrates the poor 
returns which are obtained. 


Bhamo — The old gravel terraces of the Hole river 
. s Le i ware. . va 
( 24 20 397 13 ) and of the Taping (2% 17 ; 97 16 ) contain gold. 


Chindwin (Lower ) — Pautaik (22 io’; 94 47) 

Thaminthat (22715 3 94°45") 

Zinbindwin (22°16 ; 94 50° ) 

Tuywa (22 24° 3 96° 47°) 

Nyaungbinle (22° 20° ; 94°39 ) 

Alon (22° 12"; 95 8°) 

Kani (22 273 94 53) 

Thazi ( 214 3 95 18) 

The Hlaing,Tanbo, Thingandon and Hmaing rivers; the Seikho 
Chaung near Tankyangon (22 40 3.94 4) the Inbyaung Chaung at Sedaw 
village (22° 44° ; 9459 ) 

Chindwin (Upper ) — Thitsebingwe chaung east of Taungbyinnge 

(22° 50° ; 94° 49°) 

Nyeungthabye chaung north of Pyaw (22 55°5 94, 52°) 

Linku ( 22746" 3 9¢ 30) 

Pettok ( 22°48" 3 9431) 

Kyaukkedet (22°57 3 94. 43”) 

Helow (24 4" ; 94°43” ) on the Chindwin and the following 
localities on its tributary the Uyu from recent grevels and 
old terraces. 

Khaung-ngo (24. 48° = 95 14°) 

Kyobin (24° 50’ ; 95°20) 

Three miles west of Pehok ( 25°20 ; 95 52) on the island 15 
miles south-west of lwemannaw (25 at 395 48) six miles car 
of lisingkaing (24 40° 5 95 16°). 

Mainkaing south by west of hivemannaw (24 50° 395 13.) and 5 
miles wost by north of the same place. 
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Katha District - At Kyaukpazat (24, 63 95 54) gold bearing quartz 
veins occur in andesite fuff, Mining operations were carried on from 
1898 to 1902 , but subsequently the pay chute was lost, and the mine was 
abundoned. ; 


Another poorer gold bearing band occurs 14 miles north of 
Banmeuk ( 24 24°; 94° 54°). 
Other localities are as follows :- 
(i). Oke mille southeast. ny seoutlt or Pinan (2s 5 7196 10 ) 
(2) South of mile 8, on the Mogok—Thabeitkyin road. 
(3) Thabeitkyin, from Irrawaddian gravels. 


Kyaukse District ~ Gold is said to occur in quartz 10 miles 
oe SRST A eo Oe 
north-east of Myogyi (21° 27 3 96 2%) 


Mergyi District - Gold is found in small quantities in 
most of the tin bearing alluvials. Gold washing has been reported from 
Horsborough Island (10° 12’; 97 58 ), whilst is Russel Island it is 
reported that gold is panned at the foot of a hill slope near the sea shore 
and that prospecting for lodes on the hill slopes is being carried out. 


Myitkyina District - (Irrawaddy valley ), 


In the sands along the Irrawaddy both.north and south of 
lyitkyina (25° 23°; 97 oh ) gold occurs, as also in most of the tributary 
streams which enter it north of Nyitkyina, Although in 1918, the Burma Gold 
Dredging Company which operated between Myitkyina and the confluence to 
the north, went into liquidation, a proposal is afoot to again dredge the 
sands and gravels in this area, The increase in the value of gold renders 


the chances of the success of such a proposition favourable. 


In the " first defile" gold washing is carts ed out in the 
low water season adjacent to " Rob Roy" Rock (2g 28 5 97 8) 
Kyitkyina District - (Hukawng valley) 
Mashe Daru (26 2% 3 96 36) 
Tabyi Hka (26°30; 96° 5) 
Masumzup (26 31 ; 96 59 ) 
Nambyu Hka (26°11; 9633.) 
Nbawn (26°21 3 96°59") 
Kapdup Hka ( 26°24"; 97 2") 
Namgawn ka (26718; 96°24 ) , 
Lumghkout Hka near Tari (29 12 ; 97 2 ) 
Ngagahtawng (26°11; 97°30") 
Myitkyina District (Uyu valtey ) 
Wook (25 44° 5 96 25') 
Saingmaw (25.35 ; 96 18 ) 
Haungpa (25°30; 96°6) 
Lonkin (25 39 ; 96°22 ) 
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Lasa (053% 
Hpakan (25°57 ; 96 is) 
Mamon Qs 35; 96 16° ay 
Hkachang (25) 24 ; 96 38 ) 
Kumlao (25" 26° 396 30 ) 
Nomhkam tke (24 55° 3 96 2 ) 
Jomaw ( 25°25 3 96° 1s } ; 
Voragehtavng | ( 25 253 96 17) 
Lebon (25 52°; 96 40 dy, 
Wekawng (25°50 ; 9659 ) 


In addition washing is carried out by women at numerous 
places concomitantly with the washing of conglomerates and bouhder—beds 


for jadeite boulders, 


Pakokku District — Until some years ago gold washings existed 
in the north of the Pakokku district. 

Prome District - Gold washing wes cerried on in Prome many 
years ago. 

Putao - In the Mnai-hkay gold washing is done about latitude 
27 40 ; longitude 98 2. The locality was visited by Stewart in 1918, who 
did not consider it commercially valuables On the Chinese border about 
letitude 27 or 27 30 gold washing is done in the alluvium, but the 


area was not visited by Stuart. 
if wa, 
Salween District - Newaing (17 53 3 97°17 ). Gold occurs in 


the lewaing creek, a bributary of the Bilin river. Proposals to exploit 
the area on a large scale never fructified. 


Shan States (Northern) - Monglong Ste 


te, A small alluvial 
7 . 
deposit of gold occurs ‘at Loi Sar (22°41 3 96 31 ). 3 the average yield 


per cubic yard was found to be 3,18 grains, 
Hongmit State - Gold peas been noted at the following places:- 


Paungsho chaung (25 es ; 96 13 ) 
Hansit chaung (25° x 396 1 14, ) 
Shwegyin chaung (3s Cir 96 16 ) 


“In no case is the occurrence of economic importance. 

Hsenwi (North) - Alluvial gold occurs in several streams 
draining Chaung Magyi rocks. The following arcas have been proppected but 
the results were disappointing. :- 

Ce aie ee) 
The Nam Lawng south cf Urapun ( 23 41 3; 97 55 ) and south- 
é Bet 

south-west of Hkamtew (23 41°: 97 53 )- ; 

Hserwi (south)— In 1905-06, an attempt was made to ex ploit 


/ » 
the auriferous gravels on the Nomma river (22°55 ; 98 29 ) bym meens 


of a dredge. The venture ended in failure, The gravels give an everage 
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value of 5.43 grains of gold per cubic yara. 


* ¢ rire 

Shen States (Southern) ~ Loi Tawng (21 56 ; 97 43 ). Disappoint- 

ing results were obtained in prospecting operations for gold in the streams 
on the northern side of Loi Tawhg at the junction of the Mong Tung; Kehsi 


Mansam and Mong Kung sub-states. 


fe of 
Thamakan State - Magwe ( 20 37 ; 96 36 ). Gold is washed in 
the streams to the north and north-west of the village. 
t Poets 
Taunglebin (20 40 3 96 29 ). Alluvial gold is said to occur 


in a streem near the village. 


Iiwedaw (20 39; 96 28). The residual soil of the western slopes 
of this hill mass ere washed for gold. Prospecting adits driven across 
the contact of a diorite with silicified limestones of the Coal-Measure 
series to the west failed to find a lode and the venture was not 


continued, 


Kengtung state” Both between the Salween river and Kengtung 
twuwn and the Siamese frontier, gold is known to occur in small quan- 
tities. In the first area it occurs in the streams and in 
the latter in the gravel and boulder terraces which occur in all the more 


important valleys. 


Shwebo District - Gold is workdd intermittently at the 
following places :- 


(1) Thingadaw (26 40 3 96 29 ) 
(2) Kandawtha (20 485 95 1°) 
(3) Ingyi (20°51 5 95°0') 
(4) Kinbin ( 2356; 94 4) 
(5) Mezadew (25°57 3 94 ¢ ) and in the Myindingaw"and teon 
rivers. 

Taungoo District — Low-grade gold bearing alluvium occurs in 
the streoms of the district. 

Tavoy District — Small quantities of gold occur kn most of the 
tin bearing alluvials. Thin veins of gold beering quartz occur in Saba 
Taung near Tavoy town, 

Yamethin District - Paunglaung Valley ( 20 18 ; 96 35. ). Gold 
occurs in the gravel terraces of this tiver and also in the bed of the 


stream itself. In the past the area was worked by the Chinese. 


GRAFLITE 
Impure commercially valueless graphite occurs in the rocks of 
the Arakan Yoma in the Henzada and Mainbu districts. In the crystalline 
limestones of the Mandalay and Katha districfs, graphite is of common 
ree: -¢ 
occurrence, but usuclly in small flakes. Near Wabyudaung (22 52 ; 969 ) 


on the Thabeitkyin-liogok road, some lenticles of richer graphite bearing 
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rock were opened up by the Burma _ Hines. Limited, but the graphite was 


deficient in quantity - and quality., Similar graphite deposits 


‘oceur! at. Kyaukkyi' seven miles north of Wabyudeung, and there are still 
pits from which gtaphite 35 worked by native methods near Onzon ten miles 
east=south-east ‘of Thabeftkyin. Graphite is seid to occur near the Kanni 


river twenty miles horth-east of Toungod in the Toungoo district. 


In the Handalay district south-west of Tawyokyaung 
(22 19 3 96 eZ) graphite occurs ino quartz vein, The occurrence has been 
prospected and abandoned, Graphite schists are common in the hyitkyina ¥ ie’ > 
district, whilst a small quantity of graphite. was observed ina vein 


intersecting gneissose granite in the Yemethin district. 


GYPSUM 


Gypsum is widely distributed throughout tie Pegu series in 
the districts of Thayetmyo, Minbu, Pakokku, Magve, Myingyan, and probably 
characterises the shalicw »vater marine Pegu recks: throughout the tertiary 


belt of ‘Burma, but it does not occur in commercially valuabée quantity. 


TROW 


Low grade lateritic iron ore is of common occufrence in 


Burma ( see and. under Building Stones-Laterite)- In amherst District, 


Kyaukpyu District, liergui District, Tayoy Di ict, and on the ridge that 


lies on the western boundary of Pegu District, in Poila and evson States 
laterite ores are common, Besides these low grade occurrences; iron ore 
has been worked to provide a flux for the lead smelting operations of the 
Burma Corporation at Nemtu. The iron ore has been obtoined from the 


following places: 


‘ ee eel E 

+ :(1) Twinnge (21 58 396 27). In this locality there are residual 
deposits of hematite and limonite in nodules of varying size 
which lie near the base of a red clay capping dolomitic 


limestone. 


(2) Wetwin (22 6; 96 38 30. ), where there ore highly ferruginous 
shaies of Devonian sse, and also residual deposits similar to 
those of Twinnge. : 

G) widgtua. tas 45 297. 17 ) “were anere”ds da orepouy dF 
hematite and limonite deposited in a fault which traverse 
quartzitic sandstones, possibly Ordovician ( The Pangyun series) 

(4) tianmaklang end Ham Phat (22 50°; 97 40°) where there are deposit 
ofi iron ore of exactly similar character and mcce of 
occurrence to those of Twinnge. 

(5) Noungthakaw () 22 10° 5 96 31 ). Here workable ores vary from 
thin bands of few inches to thick oncs of several feet thick, 
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Besides these five localities, there are a few other deposits 
which desefve mention, It is said that iron ore cccurs on Meaning Island, on 
Xalakhaung Island, on two isiands west of Malcolm's Island, on White 
“Pigeon's Island, and to the north of the Pakchan river, all in the Mersui 


tematite wes formerly collected from Nount Popa in lyingyan 


district. Bog iron ore is reperted from Nyitkyina district at. Hwekka 
( 25° 29 396° 20°). 

lagnetite has been reported as rich segregetions about thirty 
fect thick in basic rock about six miles north~e¢st of Mokpalin in the 
Thaton district and hematite from hill about e male south-east of Kandaw 
in the Yomethin district. 


IRO!-PYRITES 


According to Middlemiss iron-pyrites was mined for the 
mantfacture of .sulphur at Yebok in Poila State. This local industry has 


been extinct for many years. 


Crystals of pyrite are common in some of the shales of the 
coal measure series, and the dioréte intrusion at Mwedaw is in places 


impregnated with it. 


Iron-pgrites has also been reported from many pleces but has 


never been found in economic quantity. 


SADEITE 


At Tawmaw in the liyitkyina district (25 42°; 96 17) are 
situated the most important of the famous jade mines of Burma, which have 
been worked for jade from time immemorial. The country rock is serpentine, 
and the jadeite occurs as a dyke of jadeite~albite rock, bounded on the 
margins by bodders of amphibolite and chlorite. The jadeite is usually 
whitish in colour,and is cryptocrystalline in structure, In this rock, 
green patches occur, in size varying from tiny spots to lumps weighing 
from 7 to 11 lbs. There are two classes of green jade, one a2 bright 
emerald green and the other a dull green. A rarer type is a pale violet or 
heliotrope jade. The bright green colour is due to chromium, while the 
heliotrope hue indicates the presence of manganese. Greyish tints may be 
caused by the presence of free oxides of iron or manganese. A red variety 
of jade was formerly found in the Yyu river as boulders in alluvium, The 


Chinese traders recognise seven varieties as follwws :~ Mya-¥e-kyauk is 


the best quality and is a bright-emerald grcen colour, Shwe] 


grace, is not sot 


clouded green. This ventery: ‘is abundant. A further waklelyrs 


is dark green, but opacuc, 


Kon-pi is the red variety. Kyaukth 
tha are two different qualities of white jade, the former dull, and the 
latter with a vitegous lustre. 3esides these seven kinds, there is the 


heliotrope variety mentioned above, which is highly prized. 
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The name jadeite is derived from the Spanish piedra di hijade 


or stone of the lions, Under this neme two distinct minerals are indicated 
the first, nephtite a member of the amphibole group, carved ornaments of 
which were common im the ancient wivilizations of Mexico and Peru. The 
second mineral, jadeite, is a pyroxene. Jadeite is said to occur in Tibet 
and in China as well as in Burma, but Coggin Brown (1) states that the 

jade which is worked in Tengyuch in Yunnan comes from the Burmese Mines. 

No mentions is made of jade amongst the precidus stones collected by Sir 
HH. Hayden in Lhasa (2), Nothing appears to be known of .the Tibetan and 
Yunnan localities, and indeed it appeers very questionable whether they 
exist. Nevertheless jadeite has been used in ornaments from a remote 
antiquity, and such ornaments have been found in the lake dwellings of 
Switzerland, in Crete, emongst the ancient liexicans, in China, where as far 
back as the Chou dynasty (B.C. 112 - B.C. 255 ) it wes used for precious 
vessels of all kinds and for insignia of rank. It is probable that Burma 
has alweys been the main source of Chinese jadeite, but the Chinese nephrite 
which was also cerved into similer ornaments is said to come from Eastern 
Turkestan (3). 


The trade of jadeite with China, which has been interrupted 
by a series of hostilities between the Chinese and Surmese became regularized 
about 1780-1 800 and since that date a regular trade has been maintained. 
The jade mines of Burma are situated in the Kachin Hills, and certain © 
herediatary rights in the mines are vested in the Kansi family who are 
local Kachin chieftains, and who exact certain export tolls and levies, The 
mines are mangged. by the chieftain's agents who are called Maw-oks. The 
jedeite-albbite dyke of Tawmaw is worked by means of pits which communicate 
underground. The reason formining jade commences in November and lasts 
till May, after which date the rains flood the mines and the country is 
extremely unhealthy owing to malaria..The serpentine and the. jadeite is 
of the same. age as the Upper Cretaceous serpentines of other parts of 
Burma, In other localities jade occurs as boulders in tertiary or recent 
deposits. The whole jade producing tract which is in remote and wild 
country, may be described as lying in the valley of the Uyu river between 
the 25th and 26.th parallels of latitude, 


Jadeite is produced from the outcrops of jadééte-albite dykes, 
from detrial boulder workings, from tertiary gonglomerates and from the 
Uyu Buaulder conglomerate, the latter of probable Pleistocene age. The 


main areas worked are as follows:- 


(1) Jadeite-Abbite outcrops :~ 
(a) Tewmaw (25 ars 96 15). This was the only area in which 
real mining was carried out. The mines are now flooded and no 
; work has been carried on for some years. 
(b) Hienmaw (25 43°; 96 21) 
(c) Pangmew (25°44; 96 21 ) 
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(4) Hamshamaw ( 25 45.5 96 22 ) 


(2) Detrital Soulder Yorkings:- 


a ae 
(a)! Pandin. Maw (25 41 3.96 16 ) 
. ¢ - i“ 
(by: Paim-ma-chit (2538 ; 96 15 ) 
G) Tortinry” Congtonerates = 
(a) Kanai (25 47°; 96 Ps 2 
(b) Lonkin (5 39° 3 96 22 ) 
- . Pa 7 
(c) Hwehka (25° 29°; $6 17°) 
(@) bye Boulder conglomerates: 
(a) Hpekan (25 37° 3 96 19) ) 
(b) Haungpa (25° 30 ; ; 96 6 $3) 


KAOLIN 


Pakokku District - Along the western boundary of the Pegu 
series exposed in the Yenangyat anticline (94 46 3 at T) is a bed of 
sandy Kaolin. The seme bec outcrops at Okkan eine miles north of Pakokku, 
and .extends. northwards as far as Kabauk village (90 p2t 36. ). The bed 
contains from 25 to 33 per cent of Kaolin and the intermittent output is 
sold locally. 

China clay has also been noted half a mile north-west of 
Letpan (20 153.966 ) and south-south-west of Guegyi (20 9; 968 ).It is 


of.no economic importance. 


‘Shwebo District --Near Kyaukmyaung (95. 563 23 55 ) on the 
Irréweddy a greyish white pipe clay occurs, whilst smell pockets of Kaolin 
of née commerééal value have been noted a quarter of a mile west-south-west 
of Taungbyinge Qt 50’; 94 4S. 7% : 7 

Theton District ~ Yinnyein fan a: 597. 3 )- A deposit of 
Kaolin’ occurs at Yinnyein just wouth of Thaton and close to the Pegu-. 
Martaban railway line. A company formed some years ego to exploit the 


deposit, hes since gone into licuidation, 


B ea ‘LEAD END SILVER +f 


Lead, with its attendant silver is the most important of 
the refined products, produced from the mixed metalliferous ores of the 
Bawdwin lines of the Burma Corporation Limited. These mines account ‘for 
practically the whole of the lead-silver output of Burma. They lie in ° 
Longitude 97 18, Latitude 23 6 in the Tawngpeng (Taungbaing) State and 
are connected with the liandaley-Lashio section of the Burma Railways by 
a, narrow-gauge (two foot) line, §0 miles long that meets the Burma 
Railways at Nan Yao, 57h miles from Rangoon and 1675 miles from Mandalay. 
The narrow-gauge railway arosses the Namtu river cst Nemtu, the site of the 


head officds, smelters and. residential quarters. of the Company and then 
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aseends through the gorge of the Nam Pangyun streem to Bawdwin, 


The early history of the Mines dates beck to the 14th century 
from which time they were opened by the Chinese until 1868, when they 
were abandoned as a result of the great Mohamedan rebellion in Yunnan, 
Europeans beceme interested in 1900 and after a large amount of discouraging 
work, cpened up the Chinaman lode, one of the lergest high-grade silver— 


lead=zine ore bodies in the world, 


The deposits are enclosed in a series of ancient rhyolities 
and rhyolitic tuffs which form a kind of dome-shaped structure on a North- 
Vest-South-East strike protruding through the younger Pangyun strata. 
Going west, an overthrust band of Nam Hsim sandstones is crossed before the 
rocks of the Chaung Magyi series are reached. These form an ancient land 
surface ond with their associated intrusive granites build up the highlands 
of Tawngpeng. The younger Palaeozoic rocks found east of Bawdwin and 
especially well exposed in the gorge of the Nam Pangyun were deposited in 
succession on the old land surface. They succedded one another in ordered 
secuence Cambrian , Ordovician, Silurian and Devonian, and heve been 
traced northwards from the neighbourhood of Hsipow, forming a broad belt 
elong the valley of the lemtu. 


The main structural fecture of. the area is the north-north— 
westerly continuation of the great Lilu overthrust the western brandh of 
which separates an overlapping band of the Nam Hsim sandstones from the 
Pangyun beds. The ore channel is associated with a shear zone along this 
fault at least 8,000 fect in length and 400-500 feet in width, In this 
intensely crushed zone the shear planes and fissures have afforded easy 
passage to the mineralising solutions which have replaced the orkgginal 


country rock wherever this has been congenial, 


The three main lodes strike about 25 degrees west of north 
and really form one ore’ body, about 3,000 feet long, which has been 
Givided into three sections of more or less equal length by the Yunnan 
foult to the north and the Hsenwi fault to the south.-Thetscentralisécfion 
is known as the Chinaman lode; the Shan lode to the north of the Yunnan 
fault has been thrown 700 feet to the northeast; the licingtha lode to the 


south of the Hsenwi fault has been thrown 1,200 fect to the south-east, 


The Chinaman lode has been developed’ cleng the strike and 
dip for more than 1,000 feet; the width of solid ore varies up to a 
maximum of 140 feét, averaging perhaps 50 feet. The Shan lode has an average 
width of about 20 feet and develupment to date on the Neingtha lode 
indicates a similar average width of 20 fect. The dip throughout is to the 
west, everaging perhaps 70 degrees although it appears to be turning: to 
the east in depth. The ore body pitches to the north, 


For the most part the hanging wall is well-defined and reguler 
but, to the east of the solid ore, thin parallel bands of ore’ occur in 


the mineralised tuffs of the she=ar channel, so that the foot wall is 
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ill-defined and gradually merses into berren countryy. These paraitiel branch 
veins poin the hanging wall solid ore in depth. Solid high-grade lead-zinc 
ore occurs on the well-defined hanging wall, but the values gredually 
decrease. towards the foot wall where stoping is controlled by what is, at 
the time, considered to be payable ore; the limit is now taken at 16 per cent. 
combined lead and zinc with accompanying silver. The limit in depth of the 
Chinaman lode appears to be a bed of sediments at flo. 10 level. The ore has 
heen subjected to crushing during deposition, which is obvious both-in the 


mine and under the microscope. 


Mineralisation has been accompanied by silicification and 
sericitisation of the tuffs and rhyolite. Yidesprecd cloritisation is also 
noticeable in the deeper levels, and adularia has been noted by: HacBaren 


and Coggin Brown (1). 


; The ore body appears at the surface as wide zone of soft rocks 
stained with oxides of iron and typical copper and lead carbonates and 
sulphates. The oxidised zone appezrs to have been shallow, rarely exceeding 


50 feet, below which was a nerrow zone containing supergene chalcocite. 


Dr. Coggin Brown was of the opinion that the mineralisation is 


related to an underlying granite magma- the Tasngpeng grehite. 

In the mine, it hes been found that chalco=pyrite increases 
at the expense of zinc towards the northern end of the Chinaman lode, and 
this increase persists into the Shan lode, where co>>er is more abundant 
and the silver values are also high. On the whole the Neingtha lode is 
lower in silver, lead and zinc than the Chinaman lode, but very -slightly 
higher in copper and perhaps in nickel. Both zinc and copper increase in 
depth. 

A note by Ur. Colcuhoun gives quite the best picture of the 


distribution of the metallic constituents of these ores:- 


Bearing in mind the fact that, at the time the mineralisation 
took place, the three cre bodies, Chinaman, Shan and leingtha, were 
deposited at one and the same time as one continuous lens of ore, then it :i4 
will be realised that there can be no sudden or characteristic changes in 


the three portions as they exist to-day. 


Taking the original ore body as whole Before faulting, we 
may describe it as a big lers dipping to the west, pitching to the north and 
containing a core of lesd-zinc ore of a higher percentage of metals than 


the surrounding area. 


There cre practically no copper values in this core and, being 
the richest in metallic sulphides, it also has the highest ratio. of 
silver to metals, 

This core would represent the full lengths of Nos. 3, 4, 5 and 
6 levels Chinamon lode, the northern halfs of Nos 34,5 levels Neingtha 
lode and the southern parts of Nos 5, 6 and 7 levels Shan lode. 
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(36) 

Surrounding this core of rich silver-lead~zinc’ ore, there are 
copzer or copper-lead ores on ali sides except at the top of the southern 
part of the Chinaman lode which, from, the remnants left by the Chinese 
miners, appears to have contained zinc higher then the average, and the 
bottom of the Chinaman and Shan lodes where the zinc contents have become 


very low, 


CHINANAN LCDE 


(1) Zinc values are foirly constant around 20,5 per cent, down 
to and including No.4 level and than decrease from level to level until 
they are only 9.1 per cent. at the bottom cf the minel 


(2) Allowing for Chinese fill in the upper levels, we may state 
that the lead yelues ore fairly constant from top to bottom of the mine in 


the Chinaman section, 


(3) The silver follows the example of the zinc and decreases 
gredually from 31.4 ozs. on No.4 lev$1 down to 14.6-02zs on No. 9 level, 
The ratios of ‘silver to metal an Nos 3,4 and 5 levels are the 


best in the Chinaman section, 


-- SHAN LODE 


(1) The lead values of this lode increese in depth, 

(2) From No. 1 to No. 5 level zinc is low and replaced by copper 
Below No, 5 zinc increases and the grade of ore on Mos 6, 7,8 and 8 levels 
is about the sanie as the respective levels of the Chinaman section. . 

(3) The silver ratio of the top levels is high due to the high 


copper values, but the remainder has the same r-tio as the Chinaman section 


MEINGTEA LODE 


This section hes two different types of ore. That ‘above No. 
6 level is lead-ziac copper ore similar to the Chinaman lode, but with 
the lead and zine values lower, the. copper values higher and with appeo— 
ximately the same silver ratio. 

Below No. 6 level is copper ore containing very little lead 
or zinc but commercial values in nickel and cobalt; hoveyer, evennhere, 
the silver ratio remains the same as in the rest of the ore. The best 
silver ratios are on Nos 5,6 and 7 levels. This ore appears to have a 


difinite ratio of nickel 2 ; cobalt 1. 


The following strtement shows the ore reserve, position on 
the 30th June 1958:- 
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> 
si i < 
i i 
i i 
< () | 
Fee eaten yact, MME Sa eS memet ee H | ees 
I H { 
Chinaman Crebody - _ | 6,897,859 21.1 | 25.0 | 16,4 ; 0640 
Shan, Burman and Kachin; 2,305,192 | 48,0 |. 20.7 i 10.6 | 2617 
Ledes i | | 
¥ ! 1 1 : 
Chin Lode mae 52055000; fo 1 ON. 4 0.5 | 8641 
L | i [ i z 
Veingtha Lode — | 4,600,195! 12.9 | 15.2 | g.0 |! 1.99 
——— + 
Tetal (proved and 10,8235 744 F AY_2 HF 22268 i 13.9 7 1605 
probably) - | | t 
Extracted ‘a ~_ | 7,183,107, 19.8 { 22.5 13.6 | 1.09 
; - 
15,640,637 | 1820, -25.4° | 14.3 | 0497 
i ‘ i i 
Excess tonnage from L 124,021 | 8.5 | ibel | “et Mil 
completed stopes a Sisitaad Aaa Z H oe i : 
Reserve in Mine — = | 5,764,658 17.7 | 23.1 4.0 |} 0.9% 
H i 
c GreStocks: 3. © Eo) 2,055) - tes2 : 19a | 11.7 } 0.82 
| : i | 
ra Total. Cre Reserves | 3,266,693 | 17.7 | 23.1 | 14.0 1 as94 
Dor ete eae ee ee eee! Seve ee eae Sr SLs ry ae es aD 
= The totcl amount of ore produced from the mine during the year 
ending 30th June 1938 wes 472,802 tens; from this procuction the 
following refined products were extracted:- 
Refined lead (tons) 77,700 
Refined silver (ozs) 60, 50,000 
Zine concentrates(tons) 65,982 
Copper Katte (tons) '" 6,300 
This product contains 42.46 per cent topper Fuse * Sr 
28.76 per cent lead and 71.61 ozs of silver 
to the ton. 
Nickel Speiss{tons)} 5,345 
This producticn contains 31.32 per cent nickel, 
8.60 per cent copper, 6.65 per cent cobalt 
and 15,13 oz. of silver to the ton 
Antimonialbead-(tons) 4,200 
This product contains 81.76 per cent lead 17.59 
per cent antimony, 0.22 per cent copser and 
x i 2.53 per cent of silver to the ton 
Other minerals of mineralogical rathern then economic 
° 


‘interest recorded from the mine are Native Silver, Native Copper, Covellite, 
Chalcocite, Kelanconite, Calamine, Calcite, Pyrites, lalachite, and Azurite, 


Anglesite, Cerussite, Gaslari#te and Bronchanite, Pyromoprtiseesrageipiebigspnoscom 
r=] oe ~ 


Other occurrences cf lecd in Burma ere as follows :- 

Amherst District — Odd writers speak of the occurrence of galena in 
the Kamawkala Limestones between the Dawna Range and the Thaungyin, but 
the precise locality is not known. Similar cccurrences of galena are said to 
be common, and to: occur as for south as the sources of the Haungthraw. 

Bhamo District — At Penshi (24 27 ; 97 41 ) ore ancient silver 
lead mines formerly worked by the Chinese. The ore occurs in fissures in 
crystalline -limestone. 

Katha District — At Koycwin (2h is 3 95 “0 ) veins of cerussite ”' 


lar occurrence 


occur treversing a band of aphanitic rock, There is a s 


six miles south-vest of Kaydwin at Mawkwin. 


rgui District ~There is © lode of lead ore in‘schists here; the 


ore is associated with quartz and barytes. 


lyitkyina District ~- At Htawgaw on the Chinese frontier, north- 


tiyitkyina, lead ore occurs-at the junction of some altered sedimen~ 


tary limestones and tuffs. Pyrite and chalcopyrite also occur. The silver 


content is low, and since the locality is cifficult “of eccess, the 


deposit is of no immediate commercial value. 2 
District — This district wes taken under acministration in 


1912 and the rumours of 
by Stuart in 1917-18 who exomined the old head~silver mines. 


neral wealth were many. The district was examined 
found 


that in every case the veins of galena were very thin end of no economic 


value. The places where galena was found were (i) in ‘the ‘Non famai valley 
at Pyit Wang hill, En the Sheng ? 
Gum-ti on the southern bank of the Lun Shit Wan } (3) on the Ham Kiu Nam 


sng stream; (2) in the headwaters of the 


Tisang divide, on the northern bank of the Nam Lang. lost of these small 
deposits were worked by the local inhabitants, the [lung tribe, but Stuart 
did not sét more than a ton of slag, and it is evident that the ancient 
industry was of ‘the humblest dimensions. 4 * 


Salween District - In the Yunzalin riwer valley, on old map shows 
nine localities where lead ore occurs. These localities have not been 


visited since 1873 and nothing is known of the Cimensions of “the ore epee 


Shan States (Northern) & North Hsenwi Stste - Ewe Lao ( 3 22) 5 


37 27 ). Prospecting work has been carried cut at Mom Kum about theee 


quarters of a mile south-west of Hweleo. Galena occurs in a brecciated vein 
striking north-east. Cavities in tne vein ere lined with reniform limonite 
and gucortz. fre productive part of the vein is 17 feet’? ‘inthés thick and 


values of 6.33 per cent of lead, & oz 9-dwt 20 grs. of silver per ton 


and 3.31 per cent of zinc were found in a samble taken across this width. 
Such a grede of material does not constitute a payable ere in this 


inaccessiblé area, 


Mohochang icine (3 7; ;97 30" ) - ld Chinese slegs from smelting 


operations carried out at’ this mine on the slopes ary ul 6437 were 


a“ www.dagongeology. blogspot.com 


Se gro seinen 
collected at one time in the vicinity of Loi Kay (23 23 3.9% 30 ) for 


export. Some lead ore was also won, 


Uawhoseng (oF 28; 7 33) - Cld workings occur t miles south~ 
south-ecst of the peak of Nawhosang. Veinlets of galena occur in dump 
material, 

Namun (3 7 H 7 35 ) - Old Chinese workings occur in a faulted 
outcrop of megnesian limestone north~northewest of U-mong but the prospects 


for further exploration do not appear favoursbles 


Three-cuarters of a mile east of north from U-mong, prospecting 
has been carried out on a faulted outcrop of magnesian limestone in the 
Chaung Magyi series. Pyrites, chalcopyrite, galenca and sphalerite occur. 

e / vee 

Esipaw State — Nem Sow (22 51 ; 96 59 ) - Calena has been reported 

from a spot four miles west of the viddage. 


e/ ef 
Kehsi som State -— idan zhwe { 22 0 ; $7 56 ) - Galena has been 


reported from this locality. 


Shan States (Southern)iiewson State- Kyawk Tap (20 51. 3 96 49) 
Between 1925 and 1030 small quantities of lead ore which reached a maximum 
of 1,151 tons in 1928 were raised at Bawzaing (20° 56 ; 96 50 ) a village 
lying about 18 miles north of Heho on the Southern Shan States branch of 
; vinja near Ywaheung-gyi (20 59 5 96 50 ) y 


whilst shipments of old Chinese lead slags from the same area were also 


the Burma Railways, and at Baw 


made, The ore reserves in sight in the Bawzaing mine in April 1930 were 


officially placed ct 185,400 tons averaging more than seven per cent lead, 


The lead ore occurs associated with yellow clay in brecciated 
zones of limestones and associated rocks, and in pipes and channels, and 
to some though still unknown extent is of metasomatic origin cs the galena 


occurs at times disseminated in limestones, 


Besides the main Ceposit at Bawzaing lecd ores have been noted at 
the following places in the vicinity, They have been worked by Chinese 
and Shans from time immemorial and tradition says that they are more 
ancient than those of Bawdwin :- 


(a) The Kyeindaw band about 2 miles east of Kyeindaw village 
(20 56°; 96 46°15") 
(b) The Ngwedaung, Pongkaing and Chaungegaung workings a little 
further east. 
(c) The Giekot-pakin workings and the Ngwe-cho, Sangaung extension, 
Guekot ( 20 59; 96 47) Pekin ( 20 58; 96°48 ). 
(a) The Taungye Twinzu workings en echelon to the south-east of Ngwe~ 
laung-Kyeindaw line, in much the same way as the Gwekot~Pakin 
occurrences cre to the north-east of it, 
(e) The Siset-tiogeung-Kyauktaga belt (Siset at 05 96 4S) 
(f) The Myinyi-ein workings, east of 4851 (20 57; 96 49 id’) 
(g) The Chaungmyaung-Bawdwinja-Seingyi band and its extension, Seinja 
is close to Tadecon (20 59°; 96 52 10°). 
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These deposits continue to the north and south and ancient 

Shan pits and large quantities of slag have been noted half a mile east 
of Thitteikkon (21 1396" 48. }iwhilst old mines exist at Mebye Taung exght .--: 
miles south of “eho. ‘ . A 

z Pindagya State-. Alechaung ( at if : 96. 33. ) Stringers and..thin veins 
of ealenss occur in the argillaceous limestone one mile south-eest of the 
village. 

" Mawkmai State - The old dead-silver: nies of Nawkmai occur on 
lL 5,863 ( 20 3 ; ST By ) about ten miles south- 


south-west of Maungmai in fissures and veins in rocks of Plateau Limestone 


the western slope of » 


‘age. The area was prospected some 70~80 years ago but there are no records -< 


of any local metallurgical operations and no slags occur. 


eect 
“Pwella State - lyinkado ( 20 56 ; 396 3S )- Old lead workings 
occur 4g miles north of the village. 


Xyaukse District - Galena has been reported from a fault zone, 
five miles west of Nomhu in the bed of a small hill stream known as liokso- 
he ‘ a 
nga-pan ( 21 46 ; 96 41 ) in the Ye-Yoman Hill Trects. 

Leiktila District - Old lead mines are stated to occur near 


Pyinyaung on the Thazi-Kalaw road. 


. a . @ 
Yamethin District - Ht. Pina ( 20 40 3 96 21 ) -Lead ore occurs 


in stringers in limestones, Galena has ‘also been obtained from quartz veins 


in the metamorphosed Coal Measure series at the following places :- 


ered) 4, miles cast-south~c:st of Dathwe ¢ 20 25 3 96 22 ) 

(2) 34 mil¢és north-east of Sedo ( 20 18; 96 id ) in a tributary of 
he Mellang Chaung. 1’ Z 

(3) os miles narth-east of Kyatpye ( 20 & 396 20° ) this is not in 
situ, but the parent rock is aie one furlong south-east of 
Pts 2,641. 4 
1 ed ey: 

(4) 25 miles east-south~east of Yeu ( 20 22 ; 96 i6 ) ina granite 
vein in the stream course; this is not in situ, 

{5} On the ae one ae five furlongs south-east. of Kundaw 
( 20 12° 3 96° 1s ) in association with iron ore. 

(6) choungbya ( 26 25° ; 96 25°) 


LIGHITE 
See under Coal 
MANGANESE 
There are several mentions of traces of manganese oxides 
occurring as thin films. coating rocks, or as concretionary impure material 


but none of these are of eny commercial value. Specimens of psilomelane have frov 


from time to time been found as vein material near Mogok-and in association 
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":96 21 Katha district ) but they do not 


appear to be of any comm ial value. Menganese ore has been reported 


with iron ores at De-0 ( 31 


from the borders of liyingyan and Keiktila districts, but the locality is 
” 4 > ve 

not known, It has also been reported from King Island (12 29 ; 98 25 ) in 

the Mergui Archipelago. 


HERCURY 


.i Cinnabar is rumoured to occur in the Shan States and Tenasserim 
but no specimen has evers been seen, end it is possible that mercury ore 


does not occur 
MICA 


Small sueny et es of mica have been obtained from Yenyau near 
Thabei tkyin (22 53; 96 i‘ ) in Katha district. lt inns also. been reported 
from the Indaw river in Myitkyina district Qs” 15°; 96 25. YG ithe micasof 
bkenKatha distfict is in too small books to be of commeréial value, and 
could not compete with Indian mica from Gaga, Hezaribagh and Nellore. 
“hilst large booké occur in the iiyithkyina district the mica is all very 


cleaved and strained. 


ae cease ™ C noupoenon 
~~~ 


Nolybdenite occurs in association with the tin and wolfram 
bearing rocks of Tenasserim and is found in granites which have undergone 
alteration in the vicinity of pegmatites. in greisens, and in veins carrying 
other minerais such as wolfram, cassiterite, or pyrites. In veins it occurs 
cbose to the walls anc is often interwoven with mica, In the Tavoy district, 
molybdenite occurs at ‘the follewing mines (the locclities of these 


minesire indicated in the account of the Tin and Wolfram depositsof Burma) 


c (See below), Son sin Mines, Wagon North Mine, Kedan Toung near Thingandon, 


Widnes Mine, the Zinba Mine. Only very small parcels of mglybdenite have 


been produced from Tavoy, There is no mention of the occurrences of this 
«» Mineral in other parts of Burma, but its existence throughout the tin- 

‘wolfram belt may be suspected, although very probably the rarity of the 

mineral in veins, etc, renders practically all the occurrences mommercially 


‘vakhueless, except where it is mined asa bye-product of wolfram. 


Mr. He. C, Jones; states that in Mong Kung, one of the 
Southern Shan Sieve) the send of a stream flowing past the village of Van 
Hapalam ( at 32, 3 7 8 } contains considerable quantities of monazite. 
He does not consider the occurrence econoimically valuable in view of the 


small quantities of sand. 


In Mergui, Dr. Heron records monazite from the Shwe-Du and 


Lamawpyin chaungs, but if is present in such small quantity in the sand 
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occurs in the Kyanchaung, in the alluvial sands which are dredged ror tin 
at Taungthonlon, and is said to occur in the =einze basin. These occurrences 


may be considered of no commercial valee. 


NICKEL 


Nickel: speiss is produced from-the Bawdwin mixed ores in the 
smelter at Namtuj by the Burma Corporation Limited, In 1937 and 1938 
4,320 and 3,345 tons respectively were exported. In 1938 this product 
contained 31,32 per cent nickel 8.60 per cent. copper $.69 per cent. cobalt 
and 15.13 oz of silver to the ton, 


OCHRE 


Ochre is of common occerrence in small quantities throughout 
ee Cae 3 
the Tertiary basin in Burma. At Pabbe ( 20:50 ; 95 5 ) in the Myingyan 
district a deposit of yellow ochre has a maximum thickness of thirty feet. 


OEL SHALE 


Deposits of oil shale occur in the Kawkareik township of the 
Amherst district. These deposits lie to the east of the Dawna mountain 
range, which runs north-north-west through the east of the Amherst district 
and separates the town of Kawkareik from the small frontier town of 
Nyawaddy. The oil shale deposits are of Upper Tertiary age, and lie in 
basins resting uncomformebly bpon the older rocks (Dawna gneiss, Red Sand- 
stone, and Kamawkala Limestone ). There are three basins in all, two 
of which lie partdy in Siam and partly in Burma; the third, which appears 
to contain the richest oil shale, is entirely in Burma, Thig/Known as the 
H£ichara Dagan, so called from the village of Htichara in the centre 
(16 46 3 98 28 ). This basin is about 14 milesin length and 9 miles in 
wicth, The basal beds of the Tertiary rocks are here freshwater sandstomess; 
the upper beds are shales, with sparse beds of sandstones, It is in the 
Upper shaly division that the oil shale occurs. There are several beds of oil 
shale of verying thickness, The richest which carries between 15 and 20 
per cent of cfude oil, is about six feet thick, Several other bands of 


greater thickndss occur, but with a lower percentage of oil. 


Another basin of oil shale lies south of the town of 
Hyawaddy ( 16 41°; 98 33), and extends to about 12 miles south of the 
town. It is known as the Phalu basin, The greater portion of the basin lies 
in Siam, but a small part is in British Burma. Again to the north of 
Myawaddy on the Siamese frontier, oil shales occur at several places in 
the ‘Thaungyin river which here forms the boundery between Burma and 
Siam, The oil shales cre first seen some four miles north-west of 
Myaweddy,; further outcrops of oil shale occur to the north as far as 
latitude 16 56 . It is clear that there is a basin of tertiary beds north 


of liyawaddy, part of which lies in Burma and part in Siem. 
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No attempt has been made to analyse the oil shales @f the two 
frontier basins near Myawaddy. Beds of oil shale up to four feet thick are 
~ exposed in the river section, 
&4n analysis of the crude oil shale from the Htichara basing 


“made by thé Geological Survey Office, Calcutta, gave the folllwing result :~ 


tater 50 170 ¢ eee 
Oil. : - - 5.00 
Oil 170 230 ¢ 10.47 
Oil 230 270 C 1.50 
Oil above 270 Cc 41,00 
Residue, non-volatile - = 10.33 


at about 400 C 


Kergui Déestrict — Oil shale occurs near Theinkun village 
ai 52; 95 30 ) + The locality is 35 miles from Prachaub Kirikan:in Siam, 
The tertiary outlier in which‘the:)oil shale occurs is of small extent, 
and the occurrence is probably Of ho saportames Another low-grade oil 
shale occurs at Htawphan ( it 18 $98 57 ) near Bonkun where it outcrops 


in the Zenyo stream, 


PETROLEUM AND NATURAL GAS 


The Pegu Gulf is the name given by EsHs Pascoe to the central 
tract of Burma lying between the foothills of the ‘Arakan Yoma on the west 
cand the highlands of the Shan Plateau and their acuthern’ prétongetions on 
the east, It contains the whole sequance “of the’ ‘Burma tertiary! récks 
ranging from the Lower Eooane | through the Miocene and Oligocene to the 
Pliocene, a thickness of marine, essuarine, fluvietile deposits totalling 
some 40,000 feet. The gulf stretches some 600 miles from north to south 
and is on an average about 100 miles wide. Geolosically it canbe divided 
into two, a western half consisting of the valley of the Ghindwin and 
Lower Trrawaddy and an eastern consisting of -the valleys of the Upper 
Irrawaddy and the Sit-tang, The division between the two follows the 
boundary of the Lower Chindvin district with -Myitkyine and Katha and then 
continues south through Monywa, the Shimmadaung hills Nount Popa and along 
“the Pegu Yoma to Rangoon, The western half contains the full site of 
tertiary rocks and all the known oil-fields; in. the eastern no rocks older 
than Klocene have been: noted and no oil occurrences of economic: yalue have 
as yet been discovered, 


G.). Lepper has pointed out that a striking feature of the 
geological structure of the western part of the Pegu Gulf are the two long 
synclinal troughs the one of the Chindwin and the other of the Lower 


Irrawaddy which separate the western monocline from a broad series of folds 
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to the east. The main oil fields of Burma are on the first anticlines which 
rise to the exst of these synclines whilst on the western margin are nu- 
merous oil-shows in the western outcrops, Oil seepages are rare to the 
east of the folds which form the eastern boundory of the main synclines, 
whilst test wells on‘structures which do not s#rise directly from this 
syncline have found no oil in economic quantity. Lepper concludes that most 
of the @il in the main fields of Burma originated in the marine sediments 
of the median synclines which probably mark the sites of an extensive 
depression in the genercl area of deposition. He remarks that the essential 
condition for the occurrence of oil-ficids in Burma seems to be the 
formation and preservation of closed structures on the margin of this 
depression, If such structures had been developed immediately to the west, 
as well as to the east of the main synclinal depressions, Burma might have 


been the richer by many more oil-fields. 


The occurrence of petroleum on the Arakan Coast are of no great 
importance as far os is known at present, and form part of the oil bearing 
belt of Assam. 


Yenangyaung Oil-field ( 20 a7 398 55 )~ Yenangyaung the 
most productive oil-field of Burma, lies some two miles tot": « = ~* the 
east of the Irrawaddy at Yenangyaung in the Magwe District. the oil-bearing 
strata form an almost symmetrical, elongated dome, about six miles léng 
and one mile broad, Although the shallow oil sands of the Pegu rocks of 
this field have been worked by the Burmese from a remote antiquity its modern 
exploitation dates only from 1887 when the Bummeh oil Company, Limited 
commenced drillings At the end of 1937, during which year 120,926,620 gallons 
of oil were won, there were 2,910 wells producing in the field, Besides a 
large number of wel]s drilled to shallow sands, this total includes &80 
hand~dug wells whose continudd existence is one of the interesting features 
of the field. . : 


Singu Qil-field ( 20 56 ; 94. 5h) ~ The Singu oil-fiel@-in the 
Myingyan district, lies. further north but on the same bank of the Irrawaddy 
as Yenangyaung; it is really the southern prologgation of the exposure: of 

. Pegu rocks that has given rise to the Yenangyat fiel@ but the anticlinal 

structure is slightly en echelon to that of Yenangyat, It was discovered 
by an officer of the Geological Survey of India in 1893. The output of his 
anticline during 1937 was 62,845,396 gallons, produced from 568 wells. 

Lanyva Oil-field ( 26 58 394 49 ) - This Lamywa field is a 
stfuctural continuation of the Singu field cut off from it by the River Irra-— 
waddy. The productive area lies in an embayment cf the riyer behind the 
Lanyaw-Satpin sand bank, which has been reclaimed. The field has been 
@eteloped since 1926 in accordance with the best anc most up~to-date 
practice. During 1937,17,975,051 gallons of oil were produced and develop- 
ment work included the drilling of an inclined well to tap a producing sand 
under the bed of the river, 
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Yenangyat Oil-féeld Qi 6 ; m6 51 } - The Yenangyat oil-field has 
a length.of 39 and a maximum width of 5 miles, running for the greater 
part. of, its, length as a steep scarp along the eastern bank of the Irrawaddy, 
in the Pakokku district, It forms a pronounced asymmetric anticlinal foldy 
the eastern limb of which is highly inclined, vertical or even:iinverted, 
Yenangyat began to produce in 1893 and obtained a meximum yield of over 2a 
millions of gallons in 1903 but there has been a marked decline since then, 
and the procuction in 1937 was only 6,728,788 gallons produced from 257 
wells. 
F Indew Oil-field (23 48 ; 96 30) - The Indaw field in the Upper 
Chindwin district entered the list of productive fields in 1918 with an 
output of almost half a million gallons, This head increased to over By wabl lon 


million gallons in 1937. 


Ninbu Oil-field (20 5% 94 54) - An acute anticlinal fold 
commences in the Pegu rocks, two miles to the north of Minbu and vextends 
for several miles to the south-south-east, Near [inbu itsif = there, are 
mud volcanoes and gas pools but: deep drilling has beenssomewhat disappoint— 
ing for o number of recsons. Production commenced in 1910 with an output of 
16,000 gallons. It ettained 2 maxivum of “a millions of gallons in 1913, 

which had fallen to cbhout 3.75 millions of gellons in 19376 


thera 


Be sdeukpin Oil-field ago 22° 39 95 3 ) and Yenanme oil~field 
as" 463 95°2 is) - The small oil-field of Fcdoukpin lies on < flat topped, 
asynmetridal anticline eight miles north-west of Thayetmyo; after yielding 
small quantities of oil for many years production has now almost ceased. 
‘The. small field of Yenanme is also in the Thayetmyo district. During 1937 


there were 39 wells; its production amounted to 1,07%,062 gallons. 


» AKyéb District - Small quantities of oil have in the pest been 
ees : 
obteined from Bearange Island south of Akyeab; from Krinkhwaimsn (20 19 393 3) 
—el i iw ot 
and from Natarem ( 20°55 3 92 50 ). 


Kycukpyu District - Small quentities of oil cre obtzined from 


cow wells iss simple type in (1) the dinbyin field (Remree Island) 
( ig 12; 3 93 39. ) and frou (2) Ledeung ( 1S D: 30 ; 3 35 47 )'. The total productio 
production from Kyeukpyu district for 1935 was 11, ic9 gellons. 


hin the lest 30 years, every effort has been made to find ~ < 
new oil-fields 5 Meny areas heve been tested, but with tittle success. 
Seepages have been recorded, but can oil seepage does not unfortunately 


indicate ( except very oceasion=lly) the existence of-an oil-field; c¢ 


consequently most of the seepages cre economically valueless, It is well to 
reclize how vastly impartant cre t he Singu and Yenangyaung fields, how the 
remaining fields hold in comparison quite c minor position; end how the 
prospects of further development of new fields are still problematical, 


owing to the repeated disappointing results of test wells in outside areas. 
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Oil seepages cre extremely numerous throughout ‘the oil belt, 
especially so in the western outcrops in the Fondeung and Nwamateung ranges; 
anticlines also are not uncommon, Meny of these anticlines have in the post 
appeared very fevourable to the geologist but the results of drilling tests 
have in cll instences been poor in the extreme. The following cre some of the 
better-known anticlines?— 

Chindwin(Jpper} - Yenan ( 3 553 94 30) - Here en anticline 
faulted along the axis occurs in rocks of Eocene age. Test wells heve been 
sunk on the structure and gas and oil water have been obtcined. Testing still 
proceeds. P 

Yebowmi ( 25 u; 65 43) - 4 series of naturel gas and brine; 
springs occurs clong c faulted exis of an epperent enticlinel structure four 


miles north by west of the village of Yebawmi. 


he 
Chindwin(Lower) Pelusawe ( 23 47 395 47 ) — An anticlinal inlier 
of Pegu rocks at relusewe has been tested by the drill but has as yet met 


with no economic success. 


iehudoung ( 22 473 94 30 Me The anticlane of Upper Ecorne rocks 
of the Meahudoung range west of Kin ( 22 46 ; 94 43.) on the Chindwin river 
has been drilled at vcrious times by different companies without meeting’ with 
any economic success. 


, ui 
Magwe District — Nyaunggon ( 20 35 3 95.7) -This structure which ns 


dies on the strike and to the south of Gwegyo-Ngashcndaung fold was drilled i 
in 1937-38 to e depth of 5,000 feet without finding my oil or gas in 
economic quantity. 

; eee re: ae: 
gyoungye-Kyundaw enticline (19 52 3 95 11 ) = This is an 


epproximately symmetricel anticline with shallow dips, in the Pegu series. 


Unsuccessful wells have been drilled on this structure. 


Ondwe enticline (20 6305 95 Ww ) - This is. an elongated dome 
about four miles in length. Test have proved the existence. of gas, and 
of .a little oil at considereble depth, but the prospects of the field are 
still uncertain, 

wWetchok-Yedwet snticline (20 26 ; 35 3) this is a gnetle dome 
about ud miles in length and a in width . Several tests have been made 
but higherto whithout success, 4 

liinbu District - Ngehlaingdwin (20 at 30 5 94 os ) - Here there is 
an anticlinal nose, dying car to the south, ond rising to férm @ long _ 
anticlinel hill range northwards, The range is known as the Dudawtaung end 


runs from the Minbu district into the Pckkkku district. the oil is of Upper 


4 


‘Eocene age, and there are severcl seepages close ta or on the crest of the 
antickine. The fold is rather sharp cnd is asymmetric with steeper dips 
to the west. Tests were mede north of Ngahlcingdwin, end some oil was 


obtained, but the fieid never reached the productive stage. 


o 
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Q 


Hyingyon Disthict - Gwegyo anticline ( 20 43 5 95 4 ) - This is m 
inlier of Pegu rocks, about twenty-three miles in length, with 2 maximum » 
width of a miles, The eastern limb of the antiéline has been faglted. away 
by ec system of fold faults along a line nearly coinciding with the crest. 
Several test wells have been sunk and smell quentities of oil found, but 
the field never reached the productive stege. 

Kebet or Sattein etidians ( 21°3-; 95 15.) ~ This is on asymmetric 
anticline with c steep eastern limb. Tests founds gas and a slight show of 
oil. 

ieee » f 

Pagan Hills ( 21 10 3; 94 56) — The structure of these hills is 
exactly similarto that 6f:tha Gwegyo Hillis ( see above ) of which they 
are a horthward continuation, but en echelon and not directly continuous . 


Tests have not been successful. 


thane 4 Lee 
Pakokku District - Kyeukwet ( 21 40 ; 94 41 ) There is an anticlinal 
fold here rising to the north, but faulted at the crest. Tests have not 


proved successful , Seppages exist. 


Myaing enticline ( at 57°50 394 54) ~- The structure is somewhat 
similar to that of Gwegyo, in that the anticline has its steep eastern limb 
faulted cway several places. Fortions of the crest remain.in parts of, the 
anticline. Several ges poold and seepages exist. Drilled wells have been 


unsuccessful but a’ small quentity of oil is obtcined from hand-dug wells, 


ee Ss: 
Pondeung anticline (21 13 3 94 20 ) - This anticline rises in the 
fatitude of the Yew river and continues northwards, but becomes faulted north 
of the Yow. Finally the fold becomes obhiterated, Test wells near the Yaw 


river, have never produced oil in economic quantity. Testing still proceeds. 


Shinmentaung fold ( at 3430; 95 9) ~ This central pertion of 
these hills is volcanic. A strike feult runs clong the western margin. 
Tests have been made but without success. 

Bhhme DistnictotcThete Ate3@eephgeS at several locelities in this 
district, but they do not appear to be of importance. Prospecting work is still 
still being carried on in the distelces 

Thayetmyo District — Banbyin ( 18 25 ; 95 430) ~ This isa 
continuation to the north-north-west of the Padaukpin field (see above). 
Tests have been made, but with poor success, although small quantities of 
gas and oil were found. 

Mindegyi-Kyawdo anticline qs 4S 95 0) - This is a gentle 
symmetricel fold with seepages. Test have not so far been successful. 

Honatkon. ( 19 41:30; 5 iw 30°) Seepages occur, and there is @ 
gentle inticlinal fold, Tests have not so far been successful. The most 
recent test penetrated to a depth of over 0,000 feet. Testing still 
continues. : 

Pyalo ar) 9; 5 14) This is 2 sharp fold, with mud volcanoes. 
A hand-dug well failed to find oil. 
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Pyaye anticline ( i9 2 . 95. 10 ) - The only economically producing 
aj 4 8as field in Burme is that of the Fyaye anticline which lies in the 


é Thayetmyo cistaict about five miles west of Peikholin on the Irrawaddy river. 


Gas | frobi this field is piped ‘to Thayetinyo where, itis utilized as fuel by 


the Burma Cement Company in the prdiuction: of een f om the Oligocene 


limestones and ‘shales of Iyinmagyiteung (-19,17 $ $5 i )(Lime Hill). 
although only a prectically Gry gas'has so fer, been obtained Ab wells 
sunk on the Pysye anticline, hopes”still exist that oil will ‘be found to 


occur and a deep test well is being funk 


Togeing-Sinmadaung ag ro 30 3 55 Sf) - jm anticline eynmetric 
,to the north, and with high dips. Tests failed to find oil in economic 
quantity. g 
Thabyemyaung ag a7; 94, 43.) - This is on anticline, the crest 
of which is marked by hot springs avd mud voleanoes. 


FLATINUK 


In the Upper ond Lower Chindwin districts: platinum and 
iridosmine accompanies gold in ‘the clluvium of the Chindwin district. It 
also occurs in the gold bearing sands of the Futco disyrict, of the Yyu 
valley in the Kemairig ‘sub-division of the liyitkyina district and of the 

__Tnrawaddy north of liyithkyine town, Gold ore from the \juntho sub-division 
of the, Kethe district was also found té contain platinum and iridosmine 


( see gold). : o 


SALT v3 


It-is not-necessary to enter into ad Séription.of the revovery 


‘of salt'from see water, which is prectised in Burma, since this eea-salt 


:ecannat strictly be uncluded in the minerol deposits of Surma.’ Inland 


' occutrences; of. salt are as. got lows: 


_ Sagoing, bis trict - Selt is manufactured by native methods ct Yege 
Seat 
Qi 59. 395 55 ), where there is ¢ small lake of scline waters 


* Shwebo District - At Aes pisces in this district, salt is 
manufactured by no Eye methods from scline subsoil water. These plaves are 
Helin ( 22° 26 ; . 95 51 ) ane Thekuttew end Saridung in the seme neighbourhood. 
The output is small. 

Shan States (Northern) - At Bowgyo ( az 33; 7 17) there is c 
well, contcining sulphate ond chloride woters. It wes estimated that the 
well is capable of producing 160 tons of selt ond 70 tons of sodium sulphate 
annuclly. Crude salt is recovered by native methods, 

Cre Gay Ae Pere 

liyingyon Qistrict — At Segyin ( 20 57 30 ; 95 20 ) Salt is 

manufactured on c small scele by native methods fromthe saline efforescenee * 


from brine springs. 


: = 
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In many other mrts of Burma, in the Upper Chindwin district, the K 
Katha, Fegu, Henzada, Frome end The yetmyo districts, Salt springs have been 
recorded, but the salt industry from inland salt springs and brines is on 
the whole small and uniuportant. Burme depends for its slet on imported and 


on salt menufactured from see-water. 


SALTPETRE 
Before the ennexction of Upper Burma in 1225 , saltpetre used 
to be manufactured in the Shwebo district in vcrious locclities, 
In the 5 outhern Shan Stotes, smell quentities of seltpetre 
Dag PM Der ae 
were obtained from the floors of caverns near Nem-Tok ( 19 59 397 1 ). 
: j More recently saltpetre has been reported from near Yan Teong 
. os ESTERS 
( 219 3 9639 ) in Lowk Sawk Stete ond from necr Yindew ( 20 43 395 56 ) 
in the Yomethin district where it occurs as on efflorescene in certain seasons 


of the year. 


SODA 


There is c regular output of a substance termed "“Sapyc" or 
soapsand, which comes mainly f rom tundwin (20 6396 2’) in the Meiktilc . 
district . Over 9000 tons were produced in 1937 but in 193¢ this production 
had dropped to 2,749 tons. It is an impure deposit containing efforescent 
solts of sodium mostly the carbonate, with o lerge amount of intermixed sanc. 
It is used for cleening and weshing ubensils mc also by silk merchants for 


rinsing purposes, 


STEATITE 


Steatite is found in the 4xiel group of the Arckan Yome and 
¥ckokku Hill Tracts. Formerly it used to be obtained from mines situcted 
near the watershed of the Yoma, but an the /.rckan side, and geogrcphically 
in the Kyaukpyu district. The ‘pinea were however reached from Hpa~aing in 
the fiinbu district ( 20° 15°; 94 23) from which they were some thirty miles 
march westward, The steatite is of good quelity and occurs inv eins 
associated with serpentine, It was worked by means of tortuous pits. The 
locality was Gifficult of access, ond extremely unheclihy owing to 


ial fever. The mines have been abcndoned for some years. 
Pe eek ead 
Minbu District — Stectite occurs near Senlan (19 54 394 23 30) 


It is said to be of good quality. 


Pokokku Bilk Tracts — The exact locality is not known, but there 
are old mines clase to the rocd from Sew to’ Kenpetlet. ay ot, 2 
Yomethin District —- Steatite is found in small quantity two 
miles east of Taungbotha. It cows not appear to haye any economic. futures 


No production of stratite has been reported in Burma for mapy.yearse - 
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SULPHATES: 


Efflerescenes of sul>hate cf iron kive been recorded 


fros the jmherst and nyingyan districts, but tiey are cf =o 1 


Socium sulphate occurs at Bawgyo in tie 3icn 


(sce ger salt). 


5U ILES 


Fyrites occurs in association with Lead 


Bulphidec ef Zavdwin (see above). In the Southerz Gi 


alse found: ‘near i: 


wson and Bawzaing. 
Small concretions of iron syrites also cccur in zany of 
tiie shale bands cf te VPegu eceries. 
Pyrites with quartz in veins ne is been found at Hungwe 
Ca he a ae, lertkern 
(23.7 3 97 13.) end at ManPat ( 23 12 ; oT nf ) in the Tawnpeng State/Shan 
States. |The locality is difficult of access, and the deposit, which contains 
no gola ore or valuable metal in association with the pyritess is, not 


regarded as economicelly valuable. ie hepa ek 


SULFHUR 


‘ Deposits of native sulphur ong. springs of water containing. 
hydrogen, sulphide occur north of kyin ( 2t 30. ¥ 54 is yin the Pakokku 
district, but the deposits ere superficial and are not economically valucble. 


TIN AND TUNGSTEN 


quartz veins containing tin and wélfrem have been found at 
intervels over a distance of .750 miles in Burma from’ the Yengan ‘and 
a 3 tote of the Southern Shan States through | the districts, of ‘kyaukse. 


lawmang 


Yemethin th the State of Kerenni, Thaton, Amherst, Tevoy and Mergui. In all 


these localities the wolfram end cessiterite bearing veins are closely 
associated with _® biotite bossgranite, which forns the core of t he ranges 
of the Ando-ticleyon mountain system. The grenite in Tenasserim is intruded - 
into « series of hardened and crushed shales, state, ergillites and 
agglomerates with greatly subordinate quertzites, limestones and conglomerates 
known as the jiergui series, which are cheracterized by monotonous. uniformity 
of type over great areas and across immense thickness of strata. In the 
Amherst. and Hergui districts of the north and south of Tevoy respectively, 
Koulmein Limestones of Permo—Cerboniferous age ere prevelent. The position 
of the Mergui series in ‘the geologicel scale.is not settled, It underlies 
the lioulmein Limestones; its generel fencies of vest thickness of uniformly 
aggillaceous stzate with subordinate limestones and quartzites is suggestive 
of the Dharwars, but the metamorphism of the Mergai series is by no means. 
so intense as that of this ancient system of India. It mey prove eventually, 
however, that the Nergui series is much younger than this. Serivernor states 
that petrologically the description of rocks of the Mergui series accords 
with rocks of Kte Carboniderous or Pérmo-Cerhoniferous age which outcrop in 
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the Langkawi islands, off the coast of Malaya. In the Langkawi islands, rocks 
similar to those of the Mergui series underlie conformably Carboniferuus 
limestones. In the Mergui district the series has the same characters eas to 


possesses in Tavoy though it is perhaps somewhat more arenateouss 


The boss granites of Tavoy form six mejor intrusions some of 
which extend into the adjeining districtd both north and south, Though it 
veries considerably in grain and texture} the granite i& of on extroordincrily 
uniform composition wherever it has been examined in Tenasserim, It contains 
cbundant quertz, both orthoclase and ccid plegioclase, while the mica is 


usuclly biotite. Towards the peripheries of the intrusions, where the 


rock becomes finer textured than the porphyritic and eoarse-giained yericties 


nearer the centres, biotite becomes sccrce or cbsent and muscovite ickes 
its plave. Hoernblende is rare and accessory minerals are exceedingly scarce. 
Pseudofoliation is sometimes developed near the contect as a result of 
fluxion in the partly cohsolidated magic} which has led some writers ‘to 
mistake portions of the grenite tor gneisbess Veins of quartzy pegmatite 

and greisen are common in the grcnited ucrtz-tourmoline pegmatite are 


also known but cre much rerer. 


Both wolfram and cassiterite occur very sparingly as accessory 
minerals in the gronite; they are clso found in aplite ond pegmatite veins 
traversing it and in the greisens, the ncrrow bends of quartz-mica rock 
formed by the alteration of the gronite cdjoining the true quartz veins, 
These modes of occurrence are of more theoretical interest then practical 
importance, and with the exception of the surface deposits, quartz veins 
furnish the grect bulk of the concentrates from Burma, Mineral-becring 
quertz veins are found either in the grcenite, penetrating its contact with 
the sedimentary rocks, or enclosed within the latter rocks themselves ot 


no great distance fromthe granite, The veins were formed by the infill. 


of fissures and often occur in parcllel groups of over—lapping lenses, The 


lenses themselves are often irregular, thinning out cnd thickening agai7., 


splitting and then re-uniting. T.here is every vcriationf rom grect veins 


tracecbie for miles on the surface to mere stringers. The general str. 


follows that of the mountain trend, and is N. to N.E. Dips cre usually high, 


In different parts of Burma the minerel associates of the tin 
and wolfram care not the same, Beryl hes only been found at Byingyi in the 
Yamethin district. Tourmaline is common at licwchi in Karenni, in the 
Thaton district, and in parts of Merguij in Tavoy it is unknown in conjunc- 


tion with wolfram or cassiterite. Here, in addition-to these minercls, the 


quartz veins carry mica (praéti¢ally always), fluorite (often), molybderi 

(sometimes), Pyrrhoiite (in some cases), gelens (rere), zinc blende (rare) 

arseno—pyrite (rare), netive bismuth (rare), end topaz( in one case oly), 
Both tinstone and wolfrem are found together in cluvicl 


deposits near the gronites but as the latter mineral possesses .a cléavage 
and becomes finely comminuted by water action in which state it is readily 
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(52) 
decomposed, it is never found in associction with tinstone in large alluvial 


tracts. 


Pure tin concentrates are obtzined by dredging and hydreuling 


of alluvial deposits. liixed tin and wolfram concentrates are produced — 


(a) by the washing down of eluvial ceposits formed by the degradation 


of ore-bearing quertz veins. 
(b) by lode-mining. 
In times of low wolfrom prices, prectically the whole of the 
Burme production comes fromthe Tavoy district end the Mewchi mines of 
Kerenni. i 
The following are the chief deposits of t in ond wolfram 
district whilst the table shows the production of these districts for 1930- 
PRODUCTION OF TIN TUNGSTEN DURING 19338 
District, \ Doel | Tungsten Ore. 
+ o 
Tons. Tons 
Amherst 37 1 
Karenni : » 2,548(a) 1,494(a) 
Miergui . 1,08 298 
Southern chan States ss 1 : rad » 
Tavoy 2,550 54057 Go 
Thaton { 3 97 
Yomethin (b) 39 554 
» Total | 7,067 2342 


(a) The amounts of tin and tungsten concentrates for Karenni have been 
calculated from the metallic contents of the concentrates. 
(b}) There was also an output of 53 tons of mixed tin and wolfram from 
Yamethin, the metallic contents of which are not known,:: 
Amherst District - Alluvial cassiterite hes been worked in 
Belugyun Island ( 16 21 397. 33) at the mouth of the Salween and to the west 
and east of the Seludaung range which divides the coastal glain of Amherst 
from the valley of the Ataren. ‘ 4 


The ,rincipcl areas worked are situated near the village ‘of 
Sokangyi (15°51 5 97 47 Jo Peye (15 45° 97°57), and Thonbeya ( 15 40°; 
98 2 ) the latter two being in the Kyo-in and the former in-the Kysikemi 
township.e ; : 


de. 
‘4 little wolfrem is said to be obtained from near Ye as 15 


97 50. ) in the south of the district. 


on 


° 
vg 
Karenni~ At Howchi ( 13° 50 5 $7 10 ) in Bawleke State, the 
branch of the biotite boss granite which passes from Tavoy along the a 
Dawna renge on the Burme-Siam frontier and through the Sakween district is 
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intruded into sandstones, shales and limestones of what have been named the 
Mewchi series, This series has been correlated with the Chaung egyis but 
my own opinéon is that it will eventually be found to be no older than 
Carboniferous. The granite is bounded on the north-east flank by limestones 
and on the south-western flank by sandstones anda shales. Quartz veins 
containing tin anc wolfram are found near the junction 66 the granite with 
the limestone, whilst some of the veins penetrate the limestone for short 
distmnces. The veinstuff is dawsy and carries cassiterite and wolfram 
intimately mixed togethern with other minerals, - mispickel, pyrites, 
chaco-pyrites and tourmoline. In all 64 veins cre being expoited by the 
Kawchi Kines Company who in 1933 produced 4,646 tons of mixed tin and 
wolfram concentrates which gave 1,734 tons of metallic tin and 1,494 tons 
of wolfram. Reserves of ore at the end of 1933 were 712,540 tons of < 
metallic content of 3.02 per cent. 


In the flats of t he Kemapyu river which drains the Mawchi 
area and flows east to the Salween, tin is washed by local tributors who 
sell the ore to the liewchi liines Company. The lewehi ares was: at one time 
wekl-nigh inaccessible and ore had to be got out’ Bpy. mule, trensport to the 
Salween, by post downstream from Kemapyu ( 18 435 97° 19. ) to prouknyat j 
(18 16. 3 97 3h ), thence by mule transport again to Papun ( 13 pe of 27) 
and from there by country boat to Moulmein, Later a road was ppened north— 
ward to Loikew end the ore proceeded by road to Shwenyaung the eastern 
termination of the Southern $ han States railway. 4 roac 80 miles long 


has bow been built across the mountainous tract went from Hawchi to 


Toungoo on the Rangoon-Hiandalay reilway line. 


Mergui District — Alluvial cassiterite workings are widely 
scattered throughout -the Mergui district. The cre mainly worked by native 
methods and are generally smail holdings. The best known workings are 
Thabawleik ( 12 1: 99 my on the Little Temasserim, where the Thabewleik 
Tin Dredging Company operate, the Lenya river for work on which a dredge is 
now under construction, the Pakchan-river, Pcleuk and Kerathuri on the 
coast, and licliwun, The chief wolfrem producing areas occur near Palcuk, 


Taga, ‘lunna, Tengen and Hceliwun (see-below)< 


The following is <« list of the main deposits in elphabeticel 
orders— 
=F os 
Benhuni ( 10 44 ; 98 45 ) — Alluvicl tin; or bed 6 to 8 feet 
thick. 2 
: Ord 
Bokpyin (ar 14 3 98 50.) - The mines are mostly in alluvial 


or eluvisl deposits, derived from the tourmcline—muscovite vein pegmatites 


which penetrate the granite bosses. The alluy: 
from 5 to 6 feet thick, 


21 deposits: at Bokpyin are f>... 


er, os 
Hongepru ( 11 1 3 98 50 ). The tin deposits of this area ere 
exceptional, being stockworkd of eassiterite bearing quartz veins in 


phyllites of the lsergui series. 
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Hosamkong ( 11 31 3 99 12 i) ° 
Karothuri ( 10.563 98 42) a 
Kazet — Netlointaung, <« range lying ecst of Hergui-town contains & 
grenit e intrusions with tourmaline-muscovite pegmatite veins. /lluvial tin 
workings derived from these occur at Kazat, and on the Yamon; choung © 
(2135 93 47"). 
Khe choung ( 1137 2 9 RS 26). 
‘Lenya river ( ae 20} 99 2 oe There cre numerous workings in 
+ -alluvium on this rivers A dredge is under construction for work here, 
Heliwun ( 10° 145 98 36°) on e tributary of the Pekchen river is 
one of the best known tin—bearing arecs of Mergui. The concentrate carries 
a little wolfram, the percentage depending meinly upon ‘the kind of deposit 
worked, Kicliwun was equipped with modern machinery, but dic not pay, and 
the work wes carried on by Chinese miners under the trubutés gy sten, while 
the ma sehinery, was cllowed to decay in the jungle. These are lodes at 


‘Mcliwun’ as well es alluviel corel: in the cicinity. 


Migyoung Kycung ( it 25 . 98° 46 } - Here tin ore occurs, both in 
alluvium and in pegmatite. 3 : 
Ngawun river (12 Yo 5 ; 96 5) - This is a tributery “of the 
Tenasserim river. Coarse stream tin has been found by penning. 
Nyunmon is 2 villoge in the deltc of the Tenesserim.river near 
Kezat ( see above). * . : ¢ . o 
Pekchen river ( 10° 0’; 90° 35 4 is the river which separates 
‘Wergui from Siom in'the south. Tin ore has been weshed from numerous pleces 
_ on this river. F 
: He Pehow (12° 55 5 98 46.) ana ligbldlvceanitanite ocauns Rear: 
this. village. 
oy Pelouk river ( 3 eke 9¢ 44 A. This ofec procuces mixed 
concentrates of wolfram and cassiterit ee The lodes lie: ‘partly in grenit ¢ 


and portly in the Mepgui series. lolybdcenite alsa occurs. The beach ‘of 


Spider island at the mouth of the river yields a. concentrate of equal 


amounts of tin ore cnd wolfram. 


Socion ( 1F By oa a") — Abcndened workings. 

Tagu ( iz 163 99 4 y - The Tagu mines were for several 
years important producers of wolfram. Some of tie mineral veins traversing 
the granite are unusually thick and carry mispickel, chaleppyrite, and » 
galena in addition to wolfram and cassiterite. . 

Taungkanet ( 1 8; 98 re) - Tin ore occurs in the maggrove 
swamps south of Taungkanet. 

Thabawleik ( 12 ‘3 95 16) - The thabawleik alluvial deposits 
appear to derive their cassiterite from numesous cassiterite bearing: 
quartz veins in the liergui series. No granite nor pegmatite occurs in the s 
vicinity. The Thabawteik Tin Dredging Company produce an average of about 


400 tons of tin concentrates per annum from this area, _ 
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The Angio-Burma Tin Company work alluvial beds on Hpolontaung. 
Originally Hpolontaung was thought _to consist of rocks of the iiergui sepiecs, 
Development work however, showed that it consists of a series of pebble 


and boulder beds out 200 thick which dip to the east and have originated 
from the granite range to the west. Reserves of cassiterite in these beds « 
are estimate at over 6,000tons ; 
; Heinze Basin ( 2 453 98 ae Cassiterite 929 tons). 
In the Heinze basint he favoy Tin Dredging Company and the 
Heinze (Burma) Tin Syndicate operate dredgers. The greater part of the 
production is obtained by the former company. 
Hermyingyi ( 14 1s; 98 36¢~ Cassiterite 180, “‘olfram 391 tons) 
This is a lode-mining property of has long been a big producer of 
mixed ores of tin and wolfram. Veins which vary up to five feet in thickness 
are worked in both the granite and the [‘ergui series, As far back as 1917, 
1,000 tons of concentrate were obtained from this property. Development 
work is being continued at depth and the reserves of ore at the end of 
1938 were estimated at 88, 9535 tons of ore conteining 1.19 per cent of 
mixed concentrates. ‘ 
Hnantazauk ( 3 31 H 98 31 - Wolfram 12 tons ). F 
Hpaungdaw ( 14 2’; 98 33 - Cassiterite 80, volfram 197 tons). 
Both lode-mining and sluicing are carried on in this-area. The o 
lodes carry preponderance of wolframs areeh. c 
Heke ( 13 46 3 98 28 }- Cassiterite §, Wolfram 65 toiis). 
The veins which are worked here contain very low tin values, 
* hiyekanbew ( 14 17/3 98°25 —Cassiterite 29, Wolfram 13 tons). 
Both eluvial and alluvial deposits are worked in this area. 
Nyaung €haung ( 1432 3 98 28} - assiterite 954 tons). 
In this area both rocks of the Meegui series and crystalline 
limestones have been intruded by pegmatites and quartz veins although 
intrusions into the limestones are rare. Granite outcrops on the frontier 
hills to the north-east. The most productive tin area occurs in.a breccia 
between the limestones and the iergui series. 
Fachaung ( 1231; 93° Gee ssiterite 4 Volfram 78 tons) 
In this area the wolfram occurs inv eins in the Kergui series. 
Padat chaung ( 143'3 98°20 — Wolfram 28 tons). 
Pagaye ( 1263 98 19’ Cassiterite 39, olfram 270 tons). 
At Pagaye a system of veins and cross veins of wolfrem and 
cassiterite bearing pegmatite occur. Production is obtained by both lode~ 
mining and hydraulicing of eluvial and alluvial deposits. 
Paya ( 1435’; 980 - Cassiterite 20, Wolfram 9 tons). Ms 
Surface operations are carried on in this area. x 
Pe ( 13°38 3 98°34/- Wolfram 11 tons). 6 
Wolfram bearing quartz veins occur in this area. 
Putletto ( 14 rs 98° oe ~cassiterite 1, Yolfram 92 tons). c 
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Some 50 veins are worked in this area nearly all in granite, 
Pyrite is a common vein materici. 

Kadwe ( 15°55; 98 25 — Wolfran 99 tons). 

Veins carrying wolfram and various other sulphides occur in this 

area. A + a 7 
Kalonta (14 19 ; 98 17) ~ Cassiterite 55, Wolfram 33 tons, mixed 
18 tons). 

Both eein-mining and surface operations are carfricd on here. 

Konbauk 14°35’; 98 3’— Cassiterite 185, Wolfram 245 tons). 

This property 4s situated in the valley of the Tin Ye stream on the 
southern flank of the Heinze basin. Originelly veins were worked for wolfram 
@uring 1917-18, but now only the tin and wolfram bearing detrital and 
alluvial deposits in the valley north of the position of Kanbauk village as 


shown on the 1 1 mile map and mostly alom the western flank of that 


valley are worked, Mining as carried out by gravek pumps and by sluicing. 
a 4 Coe 
Khamounghla (14. 11 3 98 16 - Cassiterite 13 tons). 
Vio. 


Khat (14 8°; 98 20 - Wolfram 34 tons). 
Khechaung (16513 3s Sie Cacsiterite 4, Wolfram 39 tons). 
This property adjoins that cf Pavhaung and the conditions are 
similar. 
Kyaukmedeung( 14, ae $2 26 -- Cassiterite 514,Woifram 25 tons), 
In this area dredging is carried out by the Tavoy Tin Dredging - 
Company. Production also comes from siuicing in smali weighbouring areas: 
Seikpyon,.Hyittha( 14 16 ; 98 33 ~ Cassiterite 29 tons), 
Taleingya ag 7; 98 3 Cassiterite 10, Wolfram 9 tons, mized 
23 tons). 
Teungpile ag 13; 98 oA — Cassiterite 70, Wolfram 23 tons). 
Both lode-mining enc sluicing are carried on here. 
Thingandon ag io; 98 21° ~ Cessiterite 58, Wolfram 67 tons). 
This aree lies on the western side of the central range. The flats 
in the valley have been dredged in the past. 
Thitkado (14 17'5 98 19’ Cessiterite 16, Wolfram 11 and mixed ore 
1B tons). 
Veins and eluvial deposits are worked on this property. 
Wagon (ig i; es 24, Cessiterite 38, Volfram 74 tons). 
Both ‘lode-mining in veins in the granite and in the Mergui series 


and eluvial and alluvial deposits contribute to the production of this area, 


. of 
Widnes ( 14 4; 98 28 — Wolfrem 285 tons). 


7 ce-mining property, the lodes occurring 


This is a predominant 


partly in granites and pertiy in the Hergui seri--; but eluvial matefial 
has been worked by monitors. The imine belongs to High Speed Steel Alloys. 
When the price of wolfrem sinks below 25. a unit, the mine cannot be warked 
at a profit. 
ear, Sot Z 
Yomazu (14 8 ; 98 20 Cassiterite 4, 
Both veins in the Mergui series and ecluyial metericl is worked in 


foifrem 25 tons). 
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Zinbe (14 38 ; 98 12 -— volfram 47 tons). 


This crec lies in 
from the Siemese fron cctvial material ere worked. 
Shen States - 


the western part of this state 


buts on the producing areas of the 


aka 


y wolfram creas have been reported in to 


Fyinmone tewnship of the Yanethin district. This areca hes not yet been geolo- % 


gically surveyed but it is prebable thet both lode-mining and the sluicing of 
eluvial deposits is ccrried on. 

Yawnghwe State O{No production). 

Palamaw (20 375 96 52 )— East of Palamaw villege near the southern 
end of the ticho ficwneng Bloin wolfrem occurs in this plates end crystals 
irregularly distributed in quertz veins in fine greined silt stones. 

Yengan State - Nyuunggyat Qi 63 6 ar) -Helf o mile east-north-ecst. 
of Hill 3188 quartz v 


granite. The area ha: 


ms carrying wolfram traverse coarse-grained biotite 


been worked in the past. iibandoned workings far Wolfron 


also occur in the gronite hills two and c helf miles south-west of the village. 


eiktile Distr. 
Lethagon Qt 
Lethagon,but the exact spot 


» No production. 


ao? 
96 12 }- Volfram is said to occur in the hills ecst of 


net been identified. 
° oof 

Thawingyaung (21°€ ; 95 13 ) - Old workings said to be for wolfrom 
iles south-east of the villege. 


iterite 55, Wolfrem 252 tons). re 


e 


have been noted inthe hili ty 


z veins carrying wolfrem occur on [fetkon 


re 


“neighbouring m rphosed imentary rocks. Wolfram production is obtained 


by both lode mining and inthe siuicing of elucici material, 


ay eed 
Hmen-pyo~tsung(?9 37 ; 96 26 )— ThkS is the centre of the main produc- 
° Yamethin district. It ies about 15 miles north 


east of Yeni in the aa subdivision. Numerous quertz veins, none of which 


exceed two fect in thickness occur in the granite and the sontiguous sedi- 
mentary rocks end carry i ond cassiterite. Froduction is obtained by both 


lode-mining and the sl ngof eluriei end smail elluvial deposits, 


forest reserve of the i 


end Zalonegawe 


ite 5, Woifrom 59 tons). 


age of Kedeik about 10 miles 
north-north-west of 


Zingyaik (16 40 ; 97 %5 3 - At Zingychk. 16 miles south of Thaton 


thinveins occur in both tour grenite and the adjoining sedimentary rocks 


? 


c 
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Tin and wolfrem ores occur in pegmatite with various sulphide minerals. 


(89) 


la 


oe ” zINe 


a - Zine blende occurs in intimate association with the lead ore at 
i the Bewdwin Hines (see lead), In 1937 and 1938 respeetively the zinc 
concentrates praduced amounted to 78,213 and 65,982 tons respectively. ' 


o) 
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\Areken-Negd Centre] Besin of 


+ 


Shen Plateau cree 


Igneous and Fyro- 1 


| : including Tenasserin z 
es age Buen and the pact cesta elastic ‘Racks. 3 
frontier ranges. § 
q) (2) (3) (4) - (5) 
ener - —_—_——---— ¢ 
Recent and| Newer clluvium of | Travertine deposits} Volcanoes of 
sub-Recent, = } the Irrawaddy, Chihd and new alluvium, Narcondam and B 
dwin and Sitteng Berren island. 
! Leterites. 
| 
Pleistocene - Older elluviun. ; Conglomerates of Levas and tuffs of 
Plateau gravels | liyothit (Bhemo) and Mt. Popa: Chin 
and boulder conglo™ high level deposits| dwin craters. 
H merctes of the j | of Yaunghwe valley, 
jade Lines crec. southern Shen Sictes 
and of the Kemcaun- 
\ghhwe volley crea in 
! 'Tayoye } 
Pliocene - Irrawaddy series (Tertiary sends; Pebbk Line of vulcanicity 
(with interbedded leaves |beds and lighites of; from kt. Pope 
Pontian). tuffs cnd ashes in Shen States! oil | through Monywa end 
places. Sands, jshales of /mherst: along Upper Chiz- 
sometines, shales |Terticry basins of Gwin-Katha boundary 
| and conglomerates |Tenasserim. into Hyi ine 
of fluvictile (jade Mines). 
choracter. 
a ee ee rn 
~ Ci 
Niocene | - Upper and Kiddle | - - 
| Pegu Beds. Sand- @ 
H stones cnd shales 
of estuarine and 
shallow marine | 
| character. | 
wa ~ _ 4— _ 
Oligocene ! - { Lower Fegu Beds. - ze 
{ ' (Pedeung Cley snd} Post-Cretaceons- 
Shwezettow sand j | Early Eocene igneous 
' stones). | activity. 
7 —- : eet tee 
Eocene - The Yaw, Pondaung. j - : 
Tabyin, Tilin,and 
Laungshe stages of 
| the western out- 
crops close to th 
Arakan Yona range. 
| Sendstones,. and 
{ shcles with inter4 emethin, kendelcy> 
| | mittent foremini- | Hiogok ,Bhamo, and 
| | fercl limestones | northeast frontier 
er i 3} ranges. Also of jade 
i { Mines, Peridotites, 
Cretaceous Altered s-fAdiered limestones = % Diorites and gebbros 
sediments of} shales, etc extend of Nicobar, 4ndemens 
the sraken | ing from the jade ! ; Arckon Yome and 
Yome and Lines to Wuntho; » Patkoi ranges and of 
Patkoi ranges older metamorphos i) the Katha and liyit- 
; Oldest rocks ed rocks of the ) kyine districts. S 
of Andamen liyitkyinc,Kothe b Lavas and tuffs 
| ond Nicobar | and Bhamo distric’ ) occur in association ,~ 
| islands. This includes the R with the peridotites | 
1 4) and diorites, ng 
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rokan-Megt| Contra] Besin of | Shan Plateau aree 
including Tenasserim 

and the north-eastern 

frontier ranges 


Region _ 


Juressic 


Burme 


Red Beds of Kelaw 


Igneous and Pyro- 
clastic Rocks, 


(4) (5) 


Namyeu series of 
the Northern Shan 
States. 


Triassic - 


Halobic limestone, of 


Karenni; Kemawkale . 
limestones of the 
Amherst district. «+ 


— ooo 
Perno—Carbo-| - 
niferous, 


Mataban Series. Pe 
Upper Plateau lime— - 


Hergui district. 


stone of the Shan 
States: iioulmein 
limestone: Tharebwin 
limestone of the 


' Devonian, - 


Lower Plateeu Lime— - 


stone of Shan States 
including Padaukpin 
Limestone and Wet— 
win Sheles. 


Silurian - 


Zebyingyi Beds, ss 
Nerhsim 


series, 
Panghsepye grap- 
tokite bed. 


Ordovicien - 


beds. 


+ Foon 


Nyaungbaw limestone: - 
Hwe Maung Shales ¢ 
Nycungkangyi series . 
Nwetaung sand- 


stones ; Hewson 
series : Pindaye 
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Rocks of Tewng Peng 


Bawdwin volcanic 


system. series. 
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y es Sie / gd: a 
2 _ Theindaw ( 12 20 ; 95° 10) -— There are'old' workings here. 
fag Fak pe BEA ee? bag 
: Theinkun (11-52 3 99 25 ) - Stream tin occurs. here, also wolfram 


carrying .pegmatites, in the Tehyin CAnUnS a tributary of the Theinkun 
near the Siamese border; Te-twe ( W 4a; 98 46). ’ 


? Wunna, between Tagu and the ton of tenasserim was formerly worked 
for wolfram, atid yielded a mixed concentrate. The ore occurs in lodes, 4 
amall deposit of stibnite of no economic value occurs. 

Yamon ( 12 33 98.47) - See above under Kazate 

Yengan (. iw 28's 98 “8 ) ~ 4 wolfram bearing reef occurs here, 
also’ alluvial cassiterit e. : 

Several of the islands of the Hergui archipelago contain tin ore, 
‘the more important being king's Island, Kissering Island, Davies Island, 
Lampi Island ad Pala Boda. 

Tavoy District ~ The Tavoy district is the predominant wolfram 
producing district of Burma. As will be seen from the table cassiterite and 
wolfram were produced from the Tavoy district in & out equal amounts in 
1937 « The world's consumption of wolfram however varies between 6,000 and 
30, 000 tons depending on how pressing is the demand for ferro-tungsten for 
the manufaeture of high speed tool stech. ad a result, in time of 

= depression in the steel industry; there is no demand and the price falls to 

3 uneconomic rates. During these times the smail producers of avoy cease to 

” mine and the whole of the qutput” fromthe district: falls to about 700 tons 
this production being won “incidentally in the mining of tin-ore. However, 
with the development of lode—mining for mixed ores in Tavoy, this 
minimum production is likely to rise. The more important localities from 
which cassiterite and wolfram are produced in the Tavoy district are 
vutlined below. 

The, fingures in brackets after the locality show the ‘various 
outputs of cassiterite and/or wolfram for the year 1937 . The areas are 
classified in atphabetiaal hore 

Bwabin ( 4 x 3 98 3 - (aSsiterite 98, Yolfram 125 tons). 

In this erea production is “obtained by the Hydraulicing of 

eluvial deposits. 

Byaukchaung ( 14° va 3 98 15 fs Cassiterite 9, whdfram 26 tons). 

The area contains numerous veins carrying cassiterite and 

yolfram, ; 

Dahchaung ( 1/2’; 98° a dette 90 tons). 

This area adjains that of Paungdaw and Widres. Pyrite and green 
fluorite are omncn in the veins (see below). 

= Egani ( 1821; 98 7/-cassitersté 7,olfram 15 tons). 

7 In this area both veins in the liergui series and eluvial and 

> alluvial sepasste eceurs 

Heinda ( 14) 63 98° 313 j} - Cassiterite 341 tons). 

> 
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